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Introductory Note 

It affords me great pleasure to eomiiiend ‘“Elementary Concrete 
Constructioe’’ to teaclier>, parents and all others mteresteti in 
the education of boys. My confidence is based upon |jer>onal 
knowledge o! ^Ir. Baxter's aims and methods. During the six years 
that i was Superintendent of Schools in St. Johnsbiiry i had ample 
opportunity to see the interest which these projects aroused in the 
i)oys, and their reaction upon the home and community. 

Fedagogically, Mr. Baxter’s work is the best exemplification of the 
project method that has come to my notice. The reasons for this soon 
l.)ecom.e obvious. The boy chooses the project, or problem, which 
appeals to him, does liis work with a minimum of supervision, puts 
forth his best effort, and takes pride in the quality of his workman- 
ship. He thus experiences the joy of real achievement. 

The practical application of elementary work in concrete has been 
repeatedly demonstrated by Mr. Baxter. Under his direction the !>oys 
of the manual training department were engaged by the sch(x>l board 
to do repair %vork during vacations, such as laying basement floors, 
walks, steps, setting posts and flag poles in concrete in and about the 
school buildings. They also did work for individuals anc^ societies, 
as mrell as around their own homes. We are pleased to add that their 
w^ork stood the test of time. 

Any book containing projects which arouses the enthusiasm of 
the boy, holds his interest, and inspires him to think and to do, is 
bound to have a wide sphere of usefulness. 

WALTER H. YOUNG, A. M.. 

Superintendent of SchcM^ls, 

Somersworth, M. H. 



Author’s Preface 

Knott iog the scarcity ot material, of an elementary nature, on 
itir of concrete construction, the author has gathered together 

a series of problems in concrete work, which, with but a \er\ few 
exceptions, have all been successfully worked out by pupils in the 

seventh and eighth grades. 

This iMmk is to all intents and purposes a condensed textbook on 
those things which are necessaiy* to follow, in order to make con- 
structive work in concrete a success. 

I’hc excessive cost of lumber, together with its scarcity, has 
brought home %^€ry convincingly the necessity of finding some material 
which should be as gocni or better, as a substitute. 

Concrete fulfills all the requirements of such a material. He w^ho 
uses this medium builds for permanence and the many uses to which 
it mmj be put make it the ideal constructive material. 

It is correlated with woodworking in an excellent manner in the 
making of forms, and its possibilities are such that the user has a 
wide field for original design. 

The author owes his sincere thanks to the Association of Ameri- 
mn Portland Cement Manufacturers, the Atlas Portland Cement Com- 
^mj and the Alpha Portland Cement Company, for data and photo- 
pmphs lianed and information given by them. 

All photographs of the boys at work and those showing the com- 
peted projects were taken by the author. 

Thousands of feet of concrete have been laid, under the supervision 
of the %vriter, by boys whose ages ranged from ten to fourteen. 

Hundreds of dollars have been saved by the school department 
by the work done by these boys. The boys received pay for their 
work, learned to know and handle concrete and were taught, through 
this, the dignity of lalx>r. 

St Johnsbu^, Vt LEON H. BAXTER. 

Itn. 12, mt 
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Elementary Concrete Construction 

PART I 

There is an old sajing*. ‘‘There is nothing new tinder the sun.” 
This holds true regarding the history of cement, 'fo many the use o! 
ceiTient is of recent origin, the result of modern methods of construe- 
tiuri. Xothing is further from the truth. With the dawn of civiliza- 
tion came the use of cement. Ancient Egj'pt and Assyria coiitri!>uted 
wonderful examples of its use, one notalde instance being the OueeiiX 
Chamber in the Great Pyramid. The Appian Way and the Pantheijn 
at Rome, together with her aqueducts, are other examples of concrete 
art, some of which are in actual use at the present day. 

From the time of the Romans until about 1756, little was done in 
the manufacture of cement. In 1824, Joseph Aspdin, of Leeds, Eng- 
land, discovered the method of making cement and named it '‘Portland 
Cement” from the fancied, though really slight, resemblance to the 
noted ocSIitic limestone found on the Isle of Portland, on the south 
coast of England. This limestone was used in the Westminster 
Cathedral at London. 

Although European countries began manufacturing cement at 
once, it ivas not until about 1850 that its commercial success was as- 
sured. In 1818 natural cement was discovered in New York State by 
a man named White, an engineer on the Erie Canal. 

The first American mil! was built at Rosendale, N. Y.» and from 
this fact obtained the name of “Rosendale Cement.” The first arti- 
ficial or true cement was not manufactured until 1875, and it w’-as not 
until 18% that the annual production reached the million barrel mark,. 

The growth in the production of Portland cement has increased 
steadily and markedly during the past decade. June, 1927, statistics 
show that 144 individual plants are turning out from 500,000 to over 
9,CXM},0CM) barrels each, yearly. The forecast for 1927 indicates that 
the year’s output in the United States wall be in excess of I65,000,CX^ 
barrels. Pennsylvania, the banner state in production of cement, pro- 
duces over 42.CM30,CXX}' barrels yearly, or about three times as much as 
her nearest competitors, Indiana and California. 

Cemaposition of Cement 

Cement is substantially an artificial stone made by uniting in very 
exact proportions, two materials, one of them a rixk-!ikc liinestotie, 
or a softer material like chalk, which is nearly pure lime, with a ma- 
terial like shale, which is hardened clay. 
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Classes of Cement 

I r.r method of maniifacture lieterniines the three classes into 
lUv'cli cement ^reoiTally divided. These processes are: 1, the dry 
, 2, the >enii-wet process, and 3, the wet process. 

In the df}’" proce>> the raw materials are .erroimd, mixed and burned 
in their orig'ifial dry state. 1 he wet process consists of mixing’ the 
raw materials, of grinding them with water and of feeding them into 
large rotary kilns in the shape of a “slurry” containing enough water 
to make the whole mass of a fluid consistency. The semi-wet process 
resenibles the wet process except that the slurry contains compara- 
tively little moisture. 

The Manufacture of Portland Cement 

The manufacture of Portland cement itself is divided into hve heads 
as follows : 

L Mining and quarrying of raw material. 

2. Drying and grinding. 

3. Proportioning and mixing. 

4. Burning the two materials to incipient fusion. 

5. Grinding the clinker thus burned to an extremely fine powder, 
fficanwhile adding the proper proportion of gypsum, the resulting 
powder being known as Portland cement. 

Quarrying 

The excavation of the raw materials is the first step, and this is 
done by one of three general methods. First, quarrying and digging 
from open pits. Second, mining from underground workings. Third, 
dredpng from deposits covered by water. 

The usual method of quarrying the rocks is similar to that followed 
in all quarry operations. The rock is dislodged from the quarry face 
by means of an explosive and then dumped into side dump cars or 
aerial trams by either steam shovel or manual labor, preferably the 
former. The stone is then conveyed to the stone house, where it is 
crashed to comparatively small sizes and then transported to storage 
bias before being mixed with ' other ingredients. While in storage 
the stone may be sampled and analyzed. 

Dryi:^ and Grinding 

One methcKl of grinding, before being placed in the storage bins, 
IS to pass the limestone, shale, or cement rock through crushers and 
bail inills, or other preliminary grinders, from which it is conveyed to 
stQmgt bins. The ball mills are cylindrical steel drums containing a 
quantity of steel balls. Hie material to be ground after drying, is con- 
tinuously added. 

As the cylinder rotates the balls roll, thus grinding the rocks to 
tmrm grit The coarse grits are then run into storage bins. Tube 
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iiiiri> whicli art' ii;^ed further on m the prtice^^ are siiriilar in i^^eriera] 
to the l)all 

Proportioeifig and Mixing 

After the raiv iiiateriaLs have been drawn from their re^pectii’e 
bins and accurately pro|Kirtioned i)y weighing they are delivered to 
a screw conveyor which €imi|>letes the mixing and deliver^, the com- 
timed matenal to the tiilie min'-. 

llie tube mills are revolving cylinders half full of flint pebbles or 
steel slugs which reduce the matenal continoally being fed, into prac- 
tically the fineness of finished cement. At this point we are, lic:nvever, 
a long way from the finished product. 

All the tube mills deliver to the same conveyor, ivhich results in 
a uniform product of the raw material mill as a %vhole. 

Burmng to Incipient Fusion 

From the tube mills the material is fed into kilns by a system of 
conveyors. The kilns are from 6 to 8 ft. in diameter and average 
about 125 ft. in length. They are lined with fire brick, and revolve 
at the rate of one revolution a minute and it is estimated that it takes 
about one hour for one lot of material to pass through. Powdered 
soft coal, crude oil, or gas is used as fuel, powdered coal being most 
commonly used. It is blown into the kiln at the end opposite that at 
which the raw material enters. 

The raw material entering as a powder is gradually brought to 
the point of incipient fusion at a temperature of 2500® to 3^)0® 
fahrenheit, producing clinkers varying in size from 54 tip to I}-! in. 
in diameter. 

The clinker is red hot when discharged, but is quickly cooled by 
sprays of w^ater or cold air blasts which are played over the elevator 
and also upon the clinker when delivered to the storage pile. 

Grinding the Clinker and Adding Gjqjsum 

From the kiln the clinker may go either to the clinker storage pile 
or directly to the grinding department. Before sending to the tube 
mills for the final grinding gypsum is added either by hand or auto- 
matically. This material is added to prevent the cement from setting 
too quickly. Otherwise the cement would harden quickly and develop 
but little strength. The tube mills grind the clinker so fine that the 
particles are less than ! /iiM) in, in size. It is now placed in storage to 
season. 

Commercial Cemrat and Its Stc^age 

Cement is placed on the market in bags weighing 94 lbs. net and 
barrels of 376 lbs. net, four bags to the barrel. Cement must be stored 
in a diy" place, for dampness is the one element fatal to its keeping 
quality. Dampness causes the cement to become lumpy and even to 
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tlir..iium'Utamiasarc.-uiia».... 

, d,. nut cnnnl.k- at the .^li.chtest touch should be thrown out. 
Id ,, the cenunt on a wooden platform raised several mches from 
the .ground. -Never store directly on a concrete floor. Plate 1 show; 
the proper meth(i<l of storinfj. 

Aggregates 

As a Cham is no stronger than its weakest link, so concrete is no 
stronger than the weakest element of which it is composed. 



nROP^R TO 

jTOP^ 

PLATE I 


The niatcrial eiileriiig into the composition of concrete, such as 
sand and gravel are called aggregates, sand being the fine and gravel 
the coarse aggregate. If good results are to be obtained extreme care 
sfiiiuM be taken m selecting these. They should be clean, hard, coarse, 
and well graded; clean, so that the coating of cement may adhere 
directly to the particles; coarse, because coarse aggregate is more 
easily covered with cement than a fine one ; hard, so that it may retain 
its i€>riii under pressure. 

^ ¥alue of Different Rocks 

Ccifiiparative tests have proven that in the order of their value for 
coacrete, the different materials stand approximately as follows : 



II 
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1, t iTalim*,. 

2, I'ra}. K<-ck. 

3, Gnivrl 

4, }i!arbltf. 

5, 

6, Sla^. 

7 , Sans Intone. 

Fine Aggregate — Sand 

Aggregate pas-ing thr*Jiigh a 'ir\'e of -4 in. nie>h if called -and. 
It flioiild be >harp anti free of all vegetable matter. I'be -ize of tlie 
grains shciiild be graded from coarse to fine, the coarser particles 
predr,.iiiiinating. 

Tests for Loam 

Sand slioiiid be tree from loam or vegetable matter. A fair test 
for c|nality of sand is as follows: Take two handfuls of moist sand, 
and holding the palms about Jb in. apart let the sand run through. 
Repeat this several times and then rub palms lightly together to 
remove tine grains. Examine to see if a fine., sticky film adheres to 
the palms; if so, do not use it as it contains loam. Fine roots also 
indicate vegetable matter. 

Another test is to till a fruit jar to the depth of 4 in. with sand. 
Fill with water to within 1 in. of the top. Shake well and allow to 
stand for two hours. Sand will sink to the bottom while any mud 
or clay will settle on the top of the sand. If more than ^4 such 

deposit remains, it is not suitable for use without washing. 

Method of Washing Sand 

Washing sand by wetting the pile with a hose is wrong— it only 
transfers the dirt to the lower part of the pile. 

The proper way is for one man to shovel it on the upper end of a 
trough, like the one shown in Plate 2, while another man washes it 
down the incline by pouring water on it. There is a fine screen t.si^e 
of mosquito netting) cleated to the incline. When the sand and 
water come to this screen, the dirty water drains through and leaves 
the clean sand ready for use. 

■ Coarse Aggregate — ^Gravcl 

This should be clean and hard. The best results are obtained by a 
mixture graded from small to large, as it forms a more compact mass 
freer of voids. 

The crushed rock should be screened on a % in. screen to remove 
the fine particles, or sand. 

As a general rule the ordinary run of bank gravel is not suitable for 
use without sifting and remixing, as described later. This is because 
there is generally tm much sand for the gravel. 








CINDERS AS AGGREGATE 


It is not well to use pebbles or pieces of tirukeo >tcjrie if their 
est dimension is more than one-hall the thickness of the C4jficrcte 
are placing. 

' Cinders as Aggregate 

Cinders are used to some extent as a substitute for crii>hei! stMiie 
or gravel. They are lighter and more porous than sttmr but 
strong, but where lightness is more important than ^t^e!lgtll or ivliere 
a poor condiictor of heat or sound is required, they may l>e iisecl 

Successive floors of tall buildings are often laid with cinder con- 
crete. Reliefs are also constructed with it. It cuts more easily than 
that made of stone and nails may be driven into it. Cinders used in 
concrete work should be practically free of ashes. Wood ashes should 
never be used. 

Power plant cinders are better than those from household fur- 
naces as the intense heat of the former fuses most of the ash into 
hard material. It should be drenched with water to wash out the 
finer material. Concrete made of cinders should not be ramineci as 
the material will break up easily. As cinders have been subjected to a 
great heat they are good from a fireproof point of view. 

Water 

Use nothing but clean w’ater. Scummy, dirty, muddy or alkaline 
w’-ater must not be used. A good drinking water is always right to 
use for mixing concrete. The amount of water to be used varies with 
the material used and results desired. 

Cold water (below 40“ fahrenheit) retards the set of concrete. The 
amount of water used varies with conditions, as before stated, and di- 
vides green concrete into three groups according to its consistency, 
“wet,” "‘^medium” and “dry.” 

Wet concrete requires but little puddling, flowing readily into 
corners and crevices. It is preferred for reinforced concrete as the 
metal can be easily imbedded. “Wet” concrete requires a bucket or 
similar vessel for handling. 

For general work “medium” concrete gives the densest, hence the 
strongest mixture. It quakes like jelly and can be carried on a shovel. 

“Dry” concrete should contain enough water so that tamping 
brings it easily to- the surface, 

i^portiomng the Material 

By “proportioning” we mean determining the necessarv" cpantitics 
of cement, sand and gravel, for a piece of work. 

Cement is always the smallest quantity in a mixture and is always 
mentioned first. A bag of cement contains approximately 1 cii. ft., 
so that amount of cement is taken as the unit of measure. 

The second figure is ahvays the niiiriber of parts of sand. The 
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tliiru tfn: iminhrr 'ji part- ui f^r llsii- \i hrii wi: 

*1' ^ ^ l-i'”** niixturr, nuxiii that ev^*ry c!,ff>ic !u<n of 

s;vini‘!it tlirfr are 2 cii. It. »if -ariti and 4 cti ft., ui ’gravel ut Sat- 

i-tacti^ry re-iilts can in: *.>!>tained hy |.>r».jper |)ru|irirtiMnuipe 

■i lie olijrct of iiPiportit.miir^ to make a .^iitticiently deti-e to.aicrrtr 
mixture., >aiid or pmavel ■♦,>r cni.-hed >ti>ne, alone, have l,*etwern tlieir 
particles empty space.s callet! “vi.iids/* 'To make derive coiicrrte the 
cement, sand and sttjiie mii-t l)e prop<.>rtit>ried so that tht voids in the 
tajarse a^^i^reiyate are tilled with the finer particles of sand and ceTTient, 
and so that tlie voids in the ^and are tilled and bound toixether with 
|.iarticles of cement. .If this subject of voids is l>orne in mind, you will 
not make the common mistake of estimatini? that 1 cii, ft. ot cement ,, 
2 cii. ft. of sand and 4 cu. ft, of stone will make 7 cu. ft. of con- 
crete. account of so much of the material being used in tilling up 
voids, the actual total cfuantity of concrete obtained by mixing these 
quantities of aggregates is only a little more than the quantity of 
stone — 4 cu. ft. — see Plate 3. 

For almost all work twice as much coarse aggregate I gravel or 
stone) must be used as fine aggregate fsand). 

Various Mixtures for Various Pirr|K>ses 

A mixture of 1 part cement, parts sand and 3 parts coarse 
suitable for roads, columns, wateir|>rcNi>f buildings and. 
other constructions coming under high stresses. Such a mixture is 
termed a rich mixture. 

A mixture of 1 part cement, 2 parts sand and 4 parts coarse aggre- 
gate is suitable for roots, arches, reinforced floors, columns, reinforced 
engine bases subject to considerable vibration, beams, tanks, extra 
strong walls, sewers and various other work requiring watertightness. 
This mixture is teimed a standard mixture. 

A mixture of 1 part of cement, 254 pa-rts sand and 5 part.s coarse 
aggregate is suitable for retaining walls, ordinary floors, ordinary 
machine foundations, abutments, sidewalks, piers, and sewers requir- 
ing extra heavy walls. Such a mixture is known as a medium mixture. 

A mixture of ! part of cement, 3 parts sand, and 6 part.s coarse ag- 
gregate is suitable for foundations supporting stationary- loads, imim- 
portant work in masses, backing for stone masonry a.iid heavy walls. 
It is known as a lean mixture. 

l^iupnmit Used in Eiemciitary Concrete Work 

Plate 4 shows all necessary concrete equipment for hand mixing, 
much of which can be of home made construction : 2 good quality 
Xo. 2 square nosed “paddy” shovels; 1 or more tampers of about ^ 
lbs. weight, as shown a home made wcK^dcn float or trowel uf di- 
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IHm 1. A Tfpkal Outfit* 

mensioBS shown on drawing ; a dean water barrel, one m^hich has not 
previously contained oil ; 2 galvanized iron water pails ; a heavy gar- 
den rake; 1 galvanized sprinkling can of fairly good size; some 
garden hose ; 1 sand screen made of % in. wire mesh ; 1 measuring 
box or frame (see drawing) ; 1 mixing platform ; I strong metal 
wheelbarrow ; trowels ; a carpenter’s level ; 1 tool for edging and 
1 for jointing. 

Ulus. 1 is a photograph showing the typical school outfit. 

Mhdng > 

After proper sand and gravel have been secured, the success or.;^ 
failure of the finished job is in the proper mixing. 

Have all gravel and other material placed convenient to the woA* _ 
A good amount of sand should be sifted previous to the mixing and - 
the method is clearly shown in Illus. 2. The use of the measuring box 3. 
is of great assistaime and a table showing the depths, widths and 
lengths for various mixes is given below. 

Illus. 3 shows the measuring box in use. 

Qiimitity of Materials ami Siaes. fd Measurii^ Box 










ELEMENTARY CONCRETE CONSTRUCTION 


For a 1-2-4 mix, which 
is an average mix, the box 
shown in Plate 4 is the 
proper size. This is filled 
half full of sand and emp- 
tied on the mixing board 
and two bags of cement are 
opened and spread upon it 
Turn the dry sand over and 
over with a shovel until it 
is thoroughly mixed and of 
a uniform color. See that 

lUm 2. Ssfti«r Saai Before Mixittir. 

there are no hard lumps or 
cenient remaining. Spread out the mixture and empty on 

it the mixing box filled even full of gravel. Mix this thoroughly. 

Add three-quarters of the required amount of water — say, about 
14 gallon to each cubic foot of concrete. . Apply the water with a 
sprinkling can or hose with a spray nozzle, slowly and evenly, mixing 
the whole mass at the same time. 

- Ulus. 4 and 5 show the method of applying the water and Ulus. 6 

the method of mixing. 



Him 3. Measuring Box in Use, 


PLACING CONCRETE 


li 

Add more milter wdicrn dry 
s|Mits appear until the whole 
ha> heeii tiiriiei! oi'rr at 
lea>t three or four tinir>. I'lie 
mixtisre >!ioiild now lie sho- 
veled into a compact rria.>> 
to wheel away. 

It is extremely bad practice 
to apply water with a hose 
which has not a spray altacli- 
ment as the heavy stream will 
cause the cement to wash away 
and he deposited unevenly 
throughout the mixture. 

Placing C0m:r€tc 
After the concrete has been 
mixed, it is m plastic form and 
must l>€ placed in forms or 
moulds to shape it in the re- 
quired form. The subject of 
lorfiis for concrete wdll be taken up later on. 

Concrete must be placed as soon as it is thoroughly mixed as it 
begins to set very quickly. 

NIethods of placing vary with w'orking conditions and the nature 
of the construction, but the following are useful rules for nearly ever}’' 
sort of work : 

A. Place concrete in layers about 6 in. thick. 

B. Pack it dowm lightly wdth a tamper or rammer (see Plate 4K 
until water shows on top. This makes the mixture dense. 

C. If a smooth surface is desired, such as on an exfKiscd wall, 
work a spade back and forth and up and down between the concrete 
and the form on the side w^hich will be exposed to view. 

This brings the coating of mortar next to the form. Where a 
spade cannot be used substitute a thin w^ooden paddle, made from a 
board 1 in. bjr 4 in., sharpened to a chisel edge on one side of the end. 
Keep the fiat side of the paddle next to the form with the sharpened 
side turned in. 

The dryer the mixture the more important the tamping and spading. 

Remforcing 

Where any great strength is required reinforcing should be used. 

A concrete column, for instance, wdl! support a trefneiidous load, 
but a side or lateral pressure of half the magnitude might cause the 
same column to fall. Concrete w^hen reinforced with steel rods, wire 



ELEMENTARY CONCRETE CONSTRUCTION 



2*1 



imm, & 


^ SprinMing Can. 
Mfiwodi of Mixing:. 


stf«ds. or wire mesh, has added strength and will stand considerabl. 
^mn Steel IS clastic and when properly used with concrete imparts 
snffic^t of this elasticity to make an ideal building material. 

of reinforcing on heavy work is required 
^ should be used. For flat work requiring less strength, wire 
mesh or m some cases any kind of wire is suitable. 

reinforcing is to insert where the 
^ or slab i, is close to the bottom, 

tte ,:ih“ - P'”"* “ 


TRl’E USE or WORD TEMKXT 
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The True Use of the Word Cement 

It well tu *;ay a word here reijarcimg the ii--e of tlie wi^rfD ’'‘ce- 
and “concrete'’ a> they he >pokeii. \Xr «o'teri ^'rad. an-I 

hear of cement walks, cement houses, cement '-teps, etc llo- i-x™ 
trraiiely incorrect; the proper word tt'> use is “tomcrete ” I'h^. rc nt^vrr 
can !)e such a thini^ as a cement house, etc. It he rriTitiiihere*! 

that ceiiieiit is !)ut a powder and !)ears the -.ame relati'on to concrete 
that tluiir does to thread, and is only a part cd the linished pfiidiict. 

Protection of Concrete 

if the forms are removed as soon as the green concrete will hii>« 
tain itself, where the surface is exposed to the elements, it should 
protected from the drying action of the sun and hot winds. 

Concrete should set 5 or 6 days before being exposed and cliirinc 
this interval it should be sprinkled with water morning and night to 
keep the surface of the concrete from drying out faster than the 
interior. 

Protect exposed vertical surfaces wdth old burlap, hung I in. or 
so from the surface, and keep this cover moist all the time. 

Flat surfaces such as feeding floor and walks should be protected 
from rain, sun, wind and frost by sand, straw or building paper. 

Forms for Concrete 

Fdastic concrete is very heavy and forms therefore should be 
strongly made. Green lumber should be used, as dry, seasoned ma- 
terial will swell and warp from the moisture in the concrete. 

Planed lumber is more easily cleaned and the concrete does not 
stick to it so easily. Use lumber planed on one face and tm^o edges 
to insure a tight job. 

Tongued and graved boards will be a little more expensive but 
insure an exceptionally nice job. 

Grease the forms with soap, linseed oil or crude oil to keep the 
lumber free of the concrete. Although some do not do this it is much 
the better way. 

Be positive all forms are absolutely vertical, especially forms for 
walls or piers. Use a spirit level or a plumb bob. Do as little pound- 
ing as possible near fresh concrete. 

Lengtih of Time Forms SlmuM Be Lrft in P^e 

This depends on the nature of the construction. 

For small construction wrork, where the concrete bears no weight, 
the forms may be removed as swn as the concrete will bear its own 
weight, that is, some time between 12 and 48 hours after the concrete 
has been placed. 

Where the concrete must resist earth or water pressure^ — ^as in re- 
taining walls or dams — the forms should be left in place until the cos- 
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rrt^ie lias ckveluped nearly its final strength (this may be 3 or 4 
\%rrks, 1 ! the weather is damp or cold, or anything else prevents quick 

curing K 

Various Surface Finishes for Concrete 
Mortar Finish 

Facing concrete with a coat of mortar plaster is often a trouble- 
some undertaking because it is difficult to obtain a strong enough 
bond— that is, a strong enough cohesion — between the concrete mass 
and the surfacing mortar. The mortar should be applied in as thin a 
layer as possible. The proportions are 1 part Portland cement and 2 
parts sand. Opinions vary as to the exact proportion of cement and 
sand in cement mortar, varying from 1 part cement and 1 part sand 
to 1 part cement and 2^1 parts sand. The character of the job should 
be considered and a proportion of sufficient strength to fit the proposi- 
tion at hand decided upon. However, a mixture of 1 part cement to 
2 parts sand may be considered a gCK>d all around proportion. 

Before applying the surfacing mortar see that the whitish scum on 
the old work is removed, as it has no strength in itself. This may 
be done if the work has just had the forms removed, by using a wire 
brush vigorously. If the concrete is hard the surface scum cannot be re- 
moved unless the surface is roughened with a cold chisel. Whichever 
method of removal is used the aggregate of the concrete must be ex- 
posed, or the newly deposited concrete or mortar will not bond 'to 
the old. 

In placing a mortar facing on a concrete surface, drench the wall 
thoroughly with water not more than ^ minutes before the applica- 
tion of the mortar, and brush the surface with a thin cream made of 

cement and water. 

This cream should be mixed in small batches as the work pro- 
gresses and should be used within ^ minutes after it has been mixed, 
as it loses its strength after that length of time. 

Trowel the mortar facing on the surface after this preparation, and 
press the mortar firmly to a smooth uniform surface. 

Sprinkle the mortar surface with water twice a day for about 10 
days. This is a pc^itively necessary precaution, because facing can- 
not develop its full strength unless it has moisture applied continu- 
ously throughout the time it is hardening. If drying is too rapid, 
there will be excessive and the surface will check and show 

hair cracks. 

\\hcnever it is possible, apply the mortar surfacing or wearing 
surface as in sidewalks, ete., at the same time as the base or 

main mass of concrete. This gives far more satisfactory results and 


BRUSH SURFACES 


iTiake!^ a perfectly »olid mass, like tmt* hisi;e stone, tlierrfoTe caii^ing 
no difficulties in boiidini^.. 


Brush Surfaces 

(Jiie of the best methods of removiniy the planter from the forms 
is as follows : After removing the forms concrete shouli! be bni-^hrd 
wffiile green with a steel brii^h or one made of stiff fitter !>nstles l! 
the concrete hardens so that the mortar cannot be brushed away from 
the coarse aggregate, the mortar may be softened by a solution of 
miiriatic acid. After brushing, the work should be treated with an 
acid solution and for this purpose the solution should be 1 part of coni” 
mercial muriatic acid to 3 parts of water. After the use of an acid 
solution the work should be washed immediately, and thoroughly, 
wdth clean w’-ater, as any acid remaining on the surface of the work 
will ultimately cause streaks and discolorations. 

The following materials are recommended as suitable aggregates 
for the production of desirable brush surfaces, it being understood 
in using any of them for aggregates that the mixture is to be 1 sack 
of Portland cement to 214 cu. It. of aggregate. 

Yellow marble screenings up to % in. ; red granite screenings up 
to 5n. ; black marble graded from 54 to 54 in. ; river or lake gravel 
graded from 54 to 54 in. To secure economy, limestone may be sab» 
stituted for white marble and either black granite or trap-rock may be 
substituted for black marble. 

The above materials are merely suggestions of the possibilities of 
concrete surfaces. Infinite variations may be made by substitutions 
in combining materials, while if one takes trap-rock, red granite or 
limestone, for instance, by merely increasing or diminishing the size 
of one or two of the ingredients it readily will be seen that a great 
many combinations may be effected, all of wffiich will produce desir- 
able surfaces for brushing. In general fine aggregate wdl! produce a 
comparatively smooth surface of uniform color while coarser aggre- 
gates will give greater irregularity in both surfaces and color, pro- 
ducing a somewhat rustic appearance. 

One of the chief advantages of finishing surfaces by brushing is 
the adaptability of this process to every class of concrete constructiofi. 
Park benches, lawn vases, lamp-posts and statuary of all kinds may be 
finished by this process as easily as buildings. 

Rubbed Surfaces 

Where it is desired to leave a sii«x>th surface in the shape produced 
by the forms, but to obtain a more finished surface than possible by 
washing with a float under which sand is used for catting, the con- 
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cretf may be ftnished, when it is at an age of from 1 to 2 days, by 
removing the form and rubbing the surface with a brick and sand, 
natural »tone, emery, or carborundum. 

Where it is desired to finish concrete in this manner the large 
pieces of aggregate should be spaded back from the forms so that the 
face will contain little or no coarse aggregate. If a mottled surface 
is de.sired it may be produced by a mortar composed of 1 part of Port- 
land cement and 2^4 parts of white marble or limestone, either of 
which will rub to a very beautiful surface. While the rubbing is in 
process a thin grout, composed of 1 part of cement and 1 of sand 
should be applied and well rubbed in. The work should afterwards 
be washed down with clear water. 


Dressed Surfaces 


When concrete is thoroughly hardened, it may be dressed in the 
same manner as natural stone, although the stone cutter’s tools require 
slight alterations to suit the need of concrete. While this work is 


sometimes done on concrete when it is 2 or 3 days old, the best results 
are obtained when it is about 1 month old. The great disadvantage 
of dressing concrete with a stone hammer at too early an age is that 
pieces of the aggregate will be knocked out from the cement mortar, 
leaving unsightly holes, while if left for a few weeks it will become 
so thoroughly hardened that they will break under the hammer and 
five a uniform surface much the same as natural stone. For this pur- 
pose the best too! is a special form of bush hammer, designed to dress 
concrete, the points on the face of which are farther apart and larger 
than the regular stone cutter’s hammer. A three pound hammer with 
four points is a good size for concrete work, although larger ones are 
frequently used. Another hammer which has been especially designed 
for dressing concrete is similar to a pick having five teeth on each 
end. For finishing large surfaces a pneumatic hammer is used and 
a very uniform finish, doii^ the work much more rapidly 
^ where the tools are operated by hand. Another finish is obtained 
pj ia tEpGisi¥e m&ckmt which gives a sand-blast finish. 


Cc^retc should 
least one month old. 
maintained. 


never be subjreted to sand-blasting until it is at 
A nozzle pressure of from 50 to 80 lbs. should be 


0»teed Surface 

T‘’ »ith reference to 

.«.!« » an, pioees. of nrtiSciel coloring which may be adopted 


DllSIGN 


There are, liowinx*r, possibilities of prodiicini^ artificially col c jU- 
Crete WDik of which some notice shoulii be i^iveri., 

The cciloring-matter should not exceed 5 per cent of the weight of 
the cement and should !>e mixed with the dry cement before water r* 
added. Xothing but mineral coloring shotiM be iiseri The 
tat)Ie taken from **Cement and Concrete/’ fjy L. C, Fabin is general!} 
accepted as authority for mounts of a different color and material 

COLOEED MOETAES 

Colors Gi%«i to Portlms^ Cemmnt Martmra 2 Part* Eiver SaBiJ to 1 of Ci'iseBt 


Dry Mattriml U»«d 


Lawp black ...... 

Pri»,sia» Mil®. . . . . 

Ultwtmmrine Mb®. 


fellow ocii«r. 
Barmt iimbw 


V««wt»a rrf. ........ 

m®. 


^ lb. 


Weiirbt of C«loriR.gr-m*tt«>r P#r Ba^ of 
1 !M 2 lb»,. 


4 lU, 


Li^jit slate Lijrbt r»F Blue iiray 

Light iT«eia slate L^lst blue slate Blue » late 
Light Wise slate Blue slate 


: Wlmkmh slate 


Liiflit green 
Light piokkii 
slate 

3Imte. tii^e , Brigfat piskisb 
slate 

Light piiAmh ' piisk 

, slate I 

l »9 ........... i Flnkisb slate < l>!il! pink 


Dell lavesJer 
pink 

Light i'ail piisk 


Dark blai? slate 
Bright bliw slat* 
Bright Mae 
slate 

Liglit teff 
Ctoeolate 


Dull pisk 
Light t€r'r»-<©tta Light brfci r«i 
Terra-eotta Light brick rei 


There will be exceptional cases where it is necessary, or desirable, 
to color concrete surfaces after the surface has been completed. For 
this purpose cemeiit paint should be used, several brands of wMcli 
are now manufactured, in a limited number of» colors, by reputable 
companies. 

Demgn 

There remains only one further feature of concrete surfaces to be 
discussed and that is the producing of mosaics or pattern tvork. The 
plasticity of concrete makes it lend itself particularly to the reproduc- 
tion of beautiful designs which may be secured in a variety of ways. 
For the more elaborate designs the pieces of marble, if that be the 
material selected, should be glued face down upon tough paper, in the 
same manner in which floor tiles are prepared for laying. This paper, 
with the design upon it should be placed in the forms and the concrete 
rammed in place. After the forms are removed, and the concrete ab 
lowed to harden, the paper should be removed by wetting. Then clean 
the face of the finished design by the usual acid soIutioD 3 parts of 
water to^ 1 part of commercial muriatic acid. 


Waterproofing Coricrete 

Concrete made from carefully selected materials, properly mixed 
and properly placed, under ordinary conditions should be watertight. 

All the waterpremfing materials in the wwli will not insure a tight 
job unless the foregoing conditions are met. 
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The Use of Concrete in Winter 

Jndotjr concrete work such as floors, the making of concrete posts, 
etc . is <iiiite feasible during the winter providing the temperature 
where the work is being done does not go below 45°. Outside work 
rc'juires considerable care during cold weather and the aggregate.-; 
must be properly heated before being used. This is usually done on 
small work by having a hot fire under a metal arch on which the sand 
or gravel may be thrown. 

Warm water should be used in mixing and the finished job prop- 
erly protected with straw or other materials until it has obtained a 
sufficient set to prevent freezing. 


Estimating 

The first step in calculating quantities is to figure the total cubic 
space to be occupied by the concrete. This is done by reducing all 
dimensions to like units, such as multiplying length, width or height, 
and thickness together in feet or fractions thereof. 

For illustration, if a walk was to be laid 75 ft. long, 6 ft. wide and 
6Jn. thick, we would have 75 x6x ^ or 225 cu. ft. Dividing this by 
27, which is the number of cubic feet to a yard, we have 8^ cu yds. as 
the volume to be filled with concrete. 

Figuring a foundation. We will assume that we have a house 
foundation 1 ft. thick, 10 ft. high, 28 ft. wide and 42 ft. long. 

This would figure 1 x 10x26 or 260 cu. ft. for the short wall and 
1 X 10 X 42 or 420 cu. ft. for the long wall. In the short wall 26 is used 
instead of ^ because we figure the long wall the full length or 42 ft 
We must lessen the width, therefore, by 2 ft. (1 ft. on each end) to 
allow for the thickness of the wall itself, which is 1 ft. 


Since there are two short walls and two long walls, it is necessary 
to double the totals 2m and 43), making them 53) and 840 totaling 
1,360 cu. ft., from which must be deducted window and door spaces. 

Assuming that there are two doors 7 ft. x 3 ft. and eight windows 
3 ft. X 2 ft., there must be deducted the following amounts : Two doors 
wuld equal 7x3 x I x 2 or 42 cu. ft., eight windows, 3 x 2 x 1 x 8 or 

less 9Q m cu. ft 


It is always necessary, in measuring the height of walls, to take 
into consideratmn ^e depth that the footings or foundations go into 
the ground and ,f the footing is thicker below the ground than above 
as IS quite common, k is better to figure their volume separately 

In figunng curved work, such as a road, which is crowned, the 

mw€mg€ tliickiiess sliMld 
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QCKSTICIN.S ANM ANSWKE> 

The author will assume, in the problems tollowirik", that the 
has familiarized hiinself with the ]»reviui!> text, e-in'cialiv t-at 
to the proportioning, mixing and placing uf concrete in the forms. 

Questions and Answers 

1. ally should bank-run israii'i fv and ;^nr an>i r ■ ;r / m.jsarijij 

be repraportioncd before using in a concrete mixture* 

Most bank-run gravel contains a great dtal more ^and ttian i-. in 

a concrete mixture. Sometimes this sand is twice great m quai.ti!./ whi! 

would be best. If 75 per cent of bank-nan gravel were line matefab die v'^ 
proportion^ of cement would vary widely from that required u: .. a-e o'di 3d 
per cent of a bank-run gravel were hue material Only f)y -eparating idn:' fme 
material isand) from the coarse materia! tpebblesx "cari defmdrly specified 
mixtures be secured. 

2. Haze does a 1:6 mixture differ from a l:2:4f 

Part^of the _ answer to this question is suggested in the preceding an^^wer. 
A 1:6 mixture^ is 1 cm ft. of Portland cement to 6 cu. ft. of fine and coar-r 
aggregates, mixed. The resulting volume wuukl be approxuriatrly o cu. ft., 
w'hile a 1:2:4 mjx would produce a volume of abcujt 4 cu. ft. In one case 
there are 6^ cu. ft. of ^ concrete containing 1 sack of cement as against a little 
over 4 cii. ft. containing the amount of cement. Evidently the latter mixture 
will have greater strength. 

J. Haze zeet should concrete be mixed for arerage leork to sicure 
the greatest strength f 

For most construction, concrete should be of a quaky consistency, which 
means that ^when placed in a pile it will gradually spread out or datteri of 
its own w^eight. If more w'ater than is required to produce a quaky cori- 
sistency is used, the cement-sand mortar and pebbles will most likely .separate, 
resulting in porous pockets in the construction. 

4. When should smd and gravel he imshed before using in a concrete 
mixture and zehyf 

If the sand or pebbles are coated with clay for instance, the cement can- 
not adhere to the surface of these particles. Therefore the cement cannot 
perform its binding function. 

5. How may sand and gravel he easily and quickly washeif 

A washing and screening apparatus may' be readily constructed for a 
small outlay, by making a trough having a H in. mesh screen at one cri4 
then raising and propping up the other end in which the materials are placed, 
attaching a pipe or hose at this end so that water may be supplied to tumble 
the material about, down the trough and over the screen at the lower end. 

6. What is the largest size aggregate permissible in a concrete mixture f 

There is a genera! rule in concrete construction, m^hich specifies that no 

aggregate (pebbles or broken stone) shall exceed in size one-half the wall 
thickness in which it is used. As a rule, however, Hy in. is fixed as the maxi- 
mum for most work, while in thin walls, where reinforcing be surrounded 

perfectly, it is often advisable to use a smaller maximum. Again, in the case 
of fence posts, there is a limit of size usually fixed at ^4 in. owing to the 
fact that the space to be filled with concrete is small. For much foundation 
vrork it is often permissible to exceed 1|4 in. maxiinum but generally speaking 
the maximum should not be more than 2 in. 

7. What method should be used to finish a amcreie fkutr to prevent the 
surface from being siipperyf 

Floors such as feeding floors and barnyard pavements should be finislied 
with a wood float instead of a steel trow^el. The former will produce an even 
but sufficiently gritty surface to make a non-slippery floor. 

8. Flow long a time should elapse after a floor has beem comsirmefei f^efore 
it shomid be put into msef 

The time which concrete floors must be allowed to harden before patting 
them into use depends largely upon prevailing weather conditions and whether 
proper protection has been given the Ackjt to enable the concrete to acquire 
strength under favorable conditions. Generally speaking, the time may vary 
from 10 days to 3 weeks. 
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Ifhdt should be given to concrete after it is placed to insure 

proper hardening- 

All concrete construction which exposes 2 . large surface to the air should 
t>c kept moist bv some such protective covering as sand, burlap or canvas, 
to prevent rapid drying from the action of sun and wind. This covering should 
be kept moist by frequent sprinkling as often as necessary until the concrete 
has acquired the desired hardness. 

id What slope should a floor have to provide the fiecessary drainagef 
One-eighth in. to the foot is sufficient. 

!L What thickness should a concrete feeding floor have? 

If the construction is one-course of a 1:2:3 mixture the floor should be 
not less than 5 in. thick, if of two-course construction then there should be 
a l:2yS:S base with IVs in. or 2 in. of 1:3 mortar surface, making the floor 
not less than 6 or 7 in. thick. 

/i. Is a cinder fill under such a floor necessary? 

Kot unless the conditions where the floor is to be laid are such that the 
iiiiderlying soil will collect and retain moisture. Even then, the cinder or 
gravel fill should be connected with a drain that will prevent water from 
being retained beneath the floor. In any case it is best to have the floor 
above the level of the surrounding soil. 

IS. How udll concrete construction save the liquid content of manure? 

The concrete feeding floor or barnyard pavement should slope toward 
a gutter that leads to a concrete manure pit. In this way all of the liquid 
content of manure is preserved. Likewise, the surroundings are made more 

nearly sanitary. 

14. Why is concrete usually the most economical material to use for farm 

impr&vemiwtsf ■ 

Concrete is fireproof, rot-proof, rat-proof, sanitary, and reduces the labor 

of caring for stock. 

15. Cam comreie work be successfully carried on in cold weather? 

If sand and pebbles and mixing water are heated and the concrete is 
properly protected against freezing for at least 48 hours after being placed, 
isiich successful work can be done in cold weather. 

id. What feature of design should a concrete water tank or trough have to 
pret^ni cracking dm to the freezing of the water? 

There should be a slope or batter on the inside so that when ice forms the 
expaiisioii will cause it to slide up the tank sides, thus relieving the tank of 

pressure outward from ice within. 

17, h barbed wire a suitable reinforcing material for concrete? 

Barbed wire should not be used as reinforcing material for concrete 
cosslfuctton. It is difficult to^ handle and keep in position while concrete is 
being placed* Furthermore, it lacks the qualities which reinforcing steel 
shoali have for best results in concrete work. 


IM. Im what way nmy rust be objectionable on reinforcing steel? Is there 
dmger &f the steel rmtimg mfier encased in concrete? 

Unless the mat on the steel is in the form of a loose scale, it will do 
BO fiarm. Once the steel is thoroughly embedded in concrete of proper 
consiftencj and density, it is protected against further rust. 

ISA Is umterproofirng necesmry to produce watertight concrete? 

No w*terprcM>fiag i$ necessary if the concrete mixture is properly pro- 
pommtd for ^imum density and carefully placed at a right consistency, 
asi protected from rapid drying while hardening. 


m How mn concrete ^ prevented from sticking to the molds or forms? 

wetting down of forms is often all that is 
required to preTent wncrete from sticking. Sometimes soft soap, or a mix- 
ture of ei^na! parts of boiled linseed oil and kerosene is used. Wetting down, 
howewr, IS necessary at each use of the forms. 


PART II 

Problems 






A CONCRETE BRICK 
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A Concrete Brick 

i Practice fVohlein ) 

Folate 5 shows the ilrawinij: of a fortii for niakiii^ a cjaiicrete hnrk,, 
Zy'j in. thick by 4Fs in. wide by 10 in. lonij. 

This problem is desif^iied chiefly to familiarize the piipil with the 
making of a simide form and the pro|M>rtioniirig, mixing and casting of 
concrete. 

The base-board for the form is S^-h in, x 12 in., made from in. 
iiiateriaL The ends arc J4 iti. x 4^8 in. Two of these are rei|i.iired. 

The two sides are yi in, x Zhj in. x 12 in., with two blocks "s iti- x 
Fk m. X 2 y 2 in. attached 54 froin the ends with screws, shown. 

]vlix the necessary amotint of cement and sand in proportions of 
1 part cement to 3 parts sand as described in chapter under ‘'^fixing/" 

Place a wooden clamp in place shown in sketch and leave 24 hours. 


Sw. f . 0*«r^ I4|M Bom 






ANCHOR WEIGHT :!5 

Anchor Weight 

Plate 6 ^llow^ the drawing of the form for a concrete aiiclior weigh-' 
ing al'Miiit 25 lbs. 

Tfi!^ problem, while a very little mure difficult than that of Plate 
5, is .simple enough in construction for a fifth ur -,ixth grade h^^y. 

The two larger sides A, are cut 9 in. x !0yS in. and then ta].ierrd 
on one end to 8^4 in., as shown. 

Attached to the two sloping edges are two pieces Ji in. x Ph in. x 

9;4 

Sides B are first cut 7 in. x 9 in. and tapered to 5 in. 

The base C is % in. x 8^1 in. x lOpj in. The top and bottom edges 
of A and B are leveled as indicated in sketch. 

Two scrap sticks are partly nailed on to the edges of sides A, as 
shown, and the ringbolt suspended while the form is being poured. 
The sides A are also lightly nailed to the base so as to be easily re- 
moved when the form is hard. Leave in the form 24 hours. 

An interesting feature of this problem is the figuring out before- 
hand of the weight of the anchor. This is done as follom’'s: 

The shape of the anchor is in the form of a truncated pyramid. It 
is necessary to first find the cubical contents, which is obtained by 
taking a section through the average height, which is in. perf^ndic- 
ularly up from the base (the total height being 9 in.). This gives us 
the average section, square in shape, and 6 in. on a side. 

The area of this section is then 6 in. x 6 in. or M sq. in. Multiply- 
ing this by the height, 9 in., we have 36x9 in., equalling 324 cu. in. in 
volume. There being 17.^ cu. in. in a cubic foot, we have 324 cu. in, 
divided by 17^, which equals 3/16 cu. ft. 

A cubic foot of concrete weighs from 130 to 140 lbs. varying ac- 
cording to the kind of crashed stone used, granite being the heaviest. 

Taking 135 lbs. as the average weight we find that 135 divided by 
3/16 equals 25 5/16 lbs., the weight of the anchor. 

The writer has found that the boys are extremely interested, after 
figuring out beforehand the weight of the anchor, to verify their cal- 
culations by actually weighing the finished problem. 

A very serviceable horseweight can be cast, on the same principle, 
by reducing the dimensions of the form. 





MISt’ELLAXEOUS PROBLEMS ‘li 

Miscellaneous Problems 

Plate 7 i^ives a few miscellane«>us pr*»l>]ems in concrete. 

Fig', 1-A in this plate shows a concrete haninier hif atliletic t 2 :^c. 
I he wooden forms for the hammer, are shown in Fig. I-B, anc! a '>ec- 
tional view of the method of joining the halves anc! attaching tlit* 
U4)ijlt is shown in Fig, 1-C. 



Elm. 8. Ce®wir«le Stem aai Walk I^iM fey GrwA B©y». 


A heater for a fireless cc»ker is showm in Fig. 2- A. This heater 
is cast in a pie plate, a sectional view of which is shown in Fig. 2-B. 
Fig. 2-C is a device for lifting the heater. 

Fig. 3-A is an illustration of a home plate of concrete. Standard 
dimensions for this plate arc given in another view. The method 
of casting the base form without bottom is illustrated in Fig. J-B. 

A foot scraf^r and a s«rtioiia! view of the method of casting the 
scraper are shown in Fig. 4-A. 

Fig. 5 is an illnstration of a concrete chinmej cap. 'This cap must 

dimensioned according to the siie of the chimnej. 



v/ew j/Yoi^/zvo roHn ro/^ 
CAST /n 6 ROLLER 
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Concrete Roller 

Plate 8 shows drawings and sketch oi a concrete roller meigliiiis,' 
about 265 lbs. and is suitable for rolling lawns, etc., ref|iiifirig two men 

to operate. 

The form for this roller is made from a piece of sheet iron cut 24 
in. by 56^2 in. The edges must be cut sc|uare and even- ^fake two 
sets of wooden clamps, like the circular form ^how^ in the drawing.. 
Bend the piece of sheet iron in a circle and nail, if necessary, to the 
two wooden clamps. Wire the iron form or jacket with Xu. 16 wire 
to hold the form from opening at the joint when the concrete is placed. 
Grease or oil the inside of the form thoroughly so that it will not stick 
to the concrete. To make an opening through the center of the roller 
for the axle or shaft, place a 34 in. or ^ in. iron pipe in the center of 
the form. The axle can be cast in the roller itself if desired instead of 
casting a in. or % in. pipe in the roller in which to place the axle. 

The concrete should be made of 1 part cement, 2 parts of sand and 
4 parts of stones or gravel. It will take a little less than I bag of ce- 
ment for a roller of the above dimensions. 

The handle may be made of 1 in. iron l>ent and welded together m 
shown in the figure. A discarded lawmmower handle could be used 
and the iron work bolted to the same. 

A smaller roller for rolling seeded ground or golf greens may be 
made by pouring concrete into a piece of pipe which forms the outside 
surface. 
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Horse BlcK:k 

Plate 9 shows the method a furni Ujt a lior-e l>l-uck 

Horse !)lc>cks can be built solid in place i)T they inav !>e ca-^t in :i 
form like the drawing- with pantded sides. 

^lake the forms as shown in the drawing -.o that the i^^K!e dnniiir- 
sion is 10 in. high, 22 in. wide and 28 in. long 

The panels for the sides are in. x6 in. x 24 in. and trnj’^e for the 
ends J-i in. X 6 in. x 18 in., leveled as shown. I'he-e l>e piacri! 

carefully in the center of the sides and end> and attadied firm]}’ rn 
place with nails or screws. ^lake the four !>race> in, x in- x 10 in. 
and screw them in place. Nail the two cross braces lightly across the 
top so they may be easily removed. 

Grease the forms thoroughly and fill with a mixture of I part ce- 
ment, 2l4 parts of sand and 5 parts of grave! or !>rokeii stone. 

Smooth off the top surface xvith a trowel when first laid, then in a 
few hours scrape off any light colored scum with a wire brush or horse 
curry comb, and trowel the surface again, preferably with a wood 
float, but using no fresh mortar. 

The form should be removed in 24 hours, or as as it is hard 
enough not to show' thumb marks, and while the concrete is still green 
rub down the sides with a wood float or brick. Keep damp by 
Ming for a \¥eek. 





CONCRETE DISH FOR BULBS 4 ! 

Concrete Dish for Bulbs 

Plate 10 shows a simple design lor a concrete <i!^h -aitahU- for 

bulbs. 

I he sectional diai^ram will explain the method of niakiiig thi* itjrrn 
and there is a i^ood chance here for orig’inal tlesiifnin^. 

I he form is made in two parts, the outer liox form and the ifiner 
core. 

Assemble the box and core, suspending the core as shown in Plate 
11, by means of a small cross brace of scrap wood. 

The forms should be thoroughly greased and the concrete mixed 
1 part of cement to 2 parts of sand. 

Reinforcing should be used consisting of pj in. galvanized square- 
mesh wire, which is placed in position by making a basket so that 
when put in place in the form, it will be half way between the upper 
and lower surface of the concrete. 

This basket may be held in place by slipping blocks between it and 
the inside form, these to be removed after the concrete has been de- 
posited a little over half way up the forms. A trowel or a thin flat 
stick with a chisel end, should be worked up and down along the in- 
side of the form so as to force the coarse particles of the mixture away 
from the surface. 

First place a layer of concrete in the bottom of the form, then set 
the wire reinforcing basket on this. Add more of the mixture, work- 
ing it into all corners, then press the core into place and till up the 
sides thoroughly using the chisel end paddle to help till in. 

Leave in the mold at least 24 hours and then use a great deal of 
care when removing so as not to damage the green concrete. 

After the form has been removed the outside surface of the con- 
crete should be brushed with a stiff brush. The dish should then be 
allowed to air-dry for 2 or 3 hours, but be kept from drying out 
rapidly; never place in the sunlight. 

The dish should then be carefully placed in w^ater and allowed to 
soak for tm^o or three days. 

A very smooth surface may be obtained by sprinkling dry cement 
over the m^et surface, after removing from the w^ater, and rubbing the 
cement in with a scrubbing brush or with a blcKrk of cork, 

Fkiwer Boxes 

Plates 11 and 12 are drawings showing construction of iow^er 
boxes of concrete. These are made up, cast and finished the same 
as the bulb dish in Plate 10, 
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COXCEETE HITCHING POST 4'^ 

Concrete HitcMiig Poit 

I'Tate !3 gives the method at making a form for a roncretr liitcliifig 
post. 

ihc finished post is 5 ft. tall, tapering from 6 in, square at the base 
to 4^-4 in. square at the top. 

The forms are made to the dimensions shfjwn on the drawing with 
cleats screw'ed to the wider sides as shotvn. 

If the ringbolt is to be placed at the top a cap 6*14 m. x 844 in. is 
attached at the upper end and a ringbolt of any desired size stispendefi 
from it. 

This cap is made in two pieces, 34 i in. x 844 in., with a hole through 
which the ringlxilt is placed. 

This problem brings in reinforcing wdth ^4 ^n. iron rods placed as 
indicated in the section. 

The form may be made according to method No. 1, where the post 
lays on its side and the concrete is placed from the upper side and 
smoothed, or it may be made as in methiKl No. 2 where the form is 
tube-like and the concrete poured in at the lower end. 

The post should not be handled or moved inside of a week, as it is 
liable to crack. 

Let the post dry out for about two weeks before using and keep 
it damp by sprinkling with water daily. 

Posts similar in design but on a lai^er scale could l>e made up to 
be used as clothes posts. 






t’OKrKETE FENCE POSTS 




Concrete Fence Posts 

l... liiicrete fence po^ts are ciimin*^ iiiurr and inure iiitu general 
line ficjt only to tlieir pennanency Init ai^-o their i^'reater ^trenij’th., 

Plate 14 sliom’s the method of castini^ individtia! and aPo a 

com!}inatiofi form, for castinef four posts at a tinie, 

In the drawing* of the section oi the single form there sliiiwn tlic* 
methods of reinforcing with hay bailing wire and ^4 in, iron ri-wl-. 

These single posts are cast in a similar way to the hitching post 
shown in Plate 13. 

I he combination fonii may" be easily taken apart, to remove the 
finished posts, and is a saving in time and material . 

A platform of matched boards is laid, 4 ft. wide by S ft. long, and 
on this the fonn proper is laid. The two outside pieces and the t%vo 
ends are made from 2 in. x 4 in. material, tvhile the inside separating 
boards are made up of 1 in. x 4 in. stock. 

Blocks are nailed at the corners, as shown, and wedges driven be- 
tween the blocks and the sides of the forms to hold in place. 

It will be noticed that the partitions and the end piece are 
notched in. 

The form should be properly greased before placing the concrete. 

To fill this form once, that is to make four posts of the size given 
(using a mixture of 1 part cement, 2 parts sand and 3 parts gravel or 
crushed stone not larger than 5^*.) require about 1 bag of 
cement, 2 cu. ft. of sand and cu. ft. of stone or gravel. 

Iron rods for reinforcing must be used. First place 1 in. of con- 
crete and then place 2 rods on top of the concrete. 

Then fill to within 1 in. of the top of the forms, place the other 
2 rods, and finish filling. 

Concrete fence posts must be carefully protected until they are 
hard. Don't move them until at least 10 days old or they writ crack. 
Keep them moist by sprinkling and then store them out of the sun 
until they are at least a month old. 

There are several methcMls of fastening wroven \virc to concrete 
posts and four good methcxls are illustrated in the drawing. 

The screw eyes are inserted in the fresh concrete. The holes arc 
made by placing I in. grea,sed dowrels in the forms and removing them 
when the concrete is about a day old. The w^ood strip is placed in 
the l>€)ttom of the form before placing the concrete and its tapering 
leveled edges hold it in the hardei^ concrete allowing the wire to be 
nailed direct to it. 
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CONCEETE SUPPORTS 5i 

Concrete Supports for Parallel Bars 

Plate 15 irives a dra^vinij of parallel far- Miitahle tor the -cbool 
plaj ground 

Plate 13 give.- the method f*.)r making thr form and ca-tinu po-,t^ 
of this clescriptiofi. The bars themselves consist tji 2 in. galvafiized 
iron piping, 8 ft., 6 in. long, with cap^ screwed an the end-, llie-e 
bars are suspended in a pipe 1 which itself is attached tt> an upright 
piece of imping cast in the concrete, as shown. 

Reinforcing rcKis, pi in. in diameter are placed, a.- m folate 13, to 
add strength to the posts. 

These posts should remain in the forms at least 10 days, being 
constantly sprinkled. After removing from the forms they should be 
allowed to season tor about a month before being used. When the 
posts are placed in the ground the hole should be made 3 or 4 in. larger 
all around than the posts and this space filled in with concrete and 
thoroughly tamped down. 
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Concrete Sand Box 

Another interesting addition ta the playgr^nirid rouipriirfit i- tht: 
concrete sand !mix >h(jwn on Idate !6. 

lliis may lie made of any desired size, the one >}u>\%n m the -IrutV" 
ing being 8 ft. x 12 ft. and ^ in. high. The wall^ are 5 in tlnrk and 
extend 8 in. below the level of the ground. 

The method of placing the form is clearly ^howIl. trejicli i-. 
first dug as long and deep as needed and after the form i> >et m place 
the concrete, consisting of a mixture of I part cement, 2 part- sand 
and 4 parts gravel or broken stone, is poured. 

The forms should !>€ removed in about 48 hours and the surface* 
of the concrete rubbed down with a wet brick, using a neat cement 
mixture under the brick to help smooth up the surface. The concrete 
should be protected for about a week, wetting dowm each day. The 
concrete box should then filled three-quarters full of clean, sifted 
sand. 







LAWS PEDK^TALS 


Lawn Pedestals 


Plate 17 shows the drawing of t%vo simple lawn pedestals, the first 
liaviiig a circular shaft and tlie second a ^ha^t square in -'-ectiori. 

I he shaft for the first pedestal is cast in a >iniilar irianiier to the 
concrete roller, using a piece of galvanized iron hrnt to a o in. cliarneter 
and 24 in. long. 'Fhe supports are made of wcMjd ivith a hole cut in 
them of sufficient size to allow the shaft form to pass through, 

the top form should he turned down on a lathe out of a plank 
3 ^’2 in. thick, or of built up stuff, as shown in the sectional viewa 

riie sub-base is cot from L-d in. stock with a h«ile in. in diam.eter 
I he base is hexagonal in shape and is held together by patent corni- 
gated fasteners. 

A |4 in. iron rod alwut 8 in. long should be inserted in the center 
of the base, when l>e!ng cast, and projecting enough to go through 
the sub-base and flush with the Imttom side of the base proper. 

The top of the pedestal should l,)e held in place in a similar w*ay 
with the exception that the rod should not penetrate the top more than 
2 in. When assembling, each piece should have a thin layer of neat 
cement grout, consisting of cement and water, spread upon it to form 
an attaching mortar, to help hold the various parts together. 

The shaft should be reinforced with ^ S in. iron rods, 4 in number, 
placed at equal inter^^als, 1 in. from the surface. The top, sut>-ba.se 
and base should be reinforced with }4 wire mesh laid flatwise 
across their centers. 

After remaining in the forms for about 10 days they should be 
carefully removed and set away 3 or 4 wheels to season. Wet reg- 
ularly. 

Style B pedestal is very easily cast, the operation being similar to 
that of casting the hitching post, Plate 13, and reinforcing and assem- 
bling same as Style A. 

The pedestals shown on Plate 18 are made up similarly to Style B 
on the preceding plate, the only addition being in the paneling, which 
is provided for on Plate 9, in the drawing of the horse block. The 
method of making the form and constructing and pl«:ing the panels 
are sclf-evideiit in Plate 1& 


Sun-Dials 

The pedestals shown on Plates 17 and 18 can easily be made into 
excellent sun-dials by purchasing commercial dials and attaching 
them in the following manner. 

The sun marks on the trees and flowers the passing of the sea- 
sons, so it is fitting that on the dial-face it should the flight of 

the quiet hours spent in the garden. 






SETTiNG OF THE SUN-DIAL 




Setting of the Sun-Dial 

rhe p€de:stal >hfiiild he rirnil\ |)kiced *.<ii a i«>undatii..ri iruit reaches 
below the line. 

llie plate >et with the ba>e of crn^imen pointing -oiitli, hut as 
the true varie> from the magnetic nieridian, a Cijm|>a-> will not 

accurately determine the pr^-^ition.. A more accurate judgment can 
he ohtained by ii>mg a table of time variation nliich -hMVV‘^ the daily 
c!i>crepaiicies between >iiii and standard time. With tlie aid eif this 
talik the dial can l>e set by the sun, mid-day being the time tu 
make the adjustment. 

The dial plate mii-t be leveb and wTen pruperi^ adiimted. -hoiild 
be securely attached to the top of the pedestal with cement rnurtar... 

Concrete Garden Bench 

Plate 19 shotvs a drawing of a concrete garden bench 

Plate 20 shows the details of the form construction. I'he top of 
the bench is cast on a base of sufficient size to holrl the frame, which 
is 18 in. by 54 in, inside and 3 in. high. 

This is held by two cross braces temporarily nailed a> ^huwn. 

The top is reinforced, as indicated in Plate 19. l>y ^4 m. iron rods, 
laid in. from the under surface of the seat. 

The end supports for the seat may be €a^t by either Method Xo.. 1 
or Method Xo. 2, Plate 20. A little study of tliese drawings will show 
the method of construction. 

The ends should l>e dowelled into the top by means of 34 iron 
rods, as shown on both Plates 19 and 20. 

The concrete mixture should l.>e composed of 1 part cement, 2 
parts sand and 2 parts of crushed stone or gravel, averaging in size 
from 34 to in. 

If however, no coarse aggregate is used, a 1 to 3 part mixture of 
cement and coarse sand should be used. 

After placing about fb in. of concrete in the mold, lay the reinforc- 
ing carefully as showm, continue tilling the form, taking care to work 
the mixture into all corners carefully. This top surface will be the 
top of the finished seat, therefore it wit! pay to use care in finishing 
it to as smooth a surface as possible. An edger is run around the 
inside of the form, to give a rounded edge to the top of the slab. 

The sides of the form may be removed in about 48 hours but the 
form under the slab should not be removed lor at least 7 days. 

Original designs may be worked out in garden scat cofistmctioa* 

Concrete Troughs 

Plate 21 shows the constructiofi of concrete troughs suitable for 
feeding hc^s. 
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lliert* are ¥ari«iii> niethod-- of ca^^tini^ troughs and also various 
types of trough- , 

"File draming ^holv^ i- a trough ivith a -liapi*?! intern -^r aii^! trie 
form i> made -iniilar to that of fence po>t- with the exceptom* of the 
aciditiofial \' shaped core in the niicHIc. 

I he ilratving i- ?elf“expIanator\ and the mriiorcing placed as 
shown in the -ectional >ketch. Another method of ca-tiiig the ,-aine 
style trough -liown together with a round bottomed trough wuth a 
smcMjthetl uf) tree trunk core. 

On Hate 22 i> shown still another method of obtaining a rounded 
interior, in this cast* the core being made up of clay shapei! by iiierifis 
of a template, as shown. 

Style C, Plate 22, shows a flat bottom type trough with its tox 
core. AH reinforcing should consist of 34 rods and fme mesh 

poultry wire. 

The forms should be thoroughly greased. The mixture for the 
concrete should be 1 part cement, 2 parts sand and 4 parts gravel 
Tamp it lightly into place and smooth off the exposed surface. Let it 
stand until it is dry. Remove the inner forms and paint the inside 
with a cement grout mixed as thick as cream. Do not use the trough 
for at least 10 days. 

Wet do%vn each day to insure dr^dng out evenly 

Small Concrete Watering Trough 

Plate 23 gives the drawing for a small watering trough. 

The trough proper is cast in the same way that the hog trough on 
Plate 22, Style C, is done. This is cast separate from the ends. The 
reinforcing is the same as for the hog trough with the proportions of 
i part cement, 2 parts sand and 4 parts gravel. 

The sketch shows very clearly the method of bmlding up the end 
forms. These should be reinforced with Fi in. rods and poultry wire. 

If these forms are thoroughly greased the draft of the form will 
allow, its being raised clear of the mould by the handles. The foriiis 
may be removed in 24 hours and the concrete riibl>ed down with a 
brick dipped in cement grout or with a carborundum stone. 

Foundations for the t'wo ends to set upon should cast in the 
ground the proper distance apart and of the size shown on the 
drawing. 

Protect the newly cast trough for at li»st 2 weeks before using,, 
wetting down daily. Arrange for intake and overflow pipes to meet 
Icxral conditions. 

Circular Watering Trough 

Plate 24 shows a design for a circular watering trough irhich is 
weij simple in constmetion. 
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li it wcrr ntit Imf the iiii/re complicated form work, the circrhar 
shapes %%'oiild tie more fret|!seiitly, liecaii^e of the attnictrce eft ret- 
which can he produced. 

Lay an old watton or the ftround and mark a Imr i=n 

the inside of the tire. Excavate the inside <4 the tire hj the drpth ! 

6 in. and place endwise three 1 in, x 2 in. ^take^ ah^mt 3 ft, hmz the 
inside of the tire. Raise the tire 2 ft. fruTii the p^ronnd to ina’^e iht^ 
total inside depth of the troni^h 3 ft., and dric'e a iiad in each of the 
three stakes under the tire to support it at this height. Fill in the 
circle between these three stakes with -lats or flooring boar*!-, -rt on 
end and place a nail in each, under the tire, to hold them at the tup 
To hold them at the bottom tamp a little sand at the kmt of the stakes. 
Mix 1 part cement, ltd parts sand and 3 parts screened gravel or 
broken stone and lay about 4 in. of concrete. Place the reinforceiiient 
as described for rectangular troughs, running it up on the sifles so that 
it is about 2 in. from the outside surface. After placing the reinforce- 
ment, the rest of the operations are the same as for the rectangular 
troughs. The inside form may l>e made by sawing a barrel in tw'-o, 
nailing each of the barrel staves to the head of the barrel an,d remov- 
ing all but the upper hoops. 

The remaining construction is clearly shown in the drawing. 

Allow for intake and overflow to suit local conditions. 

This type of trough will take about 3^3 bags of cement and a single 
load of sand and gravel. A single load of sand or gravel i- considered 
as 20 cu. ft., or ^ cu. yd., and a double load is 40 cu. ft. nearly i!4 
cu. yds. 

Treat the finished concrete as in the rectangular trough. 

Waste Water Receptacle 

The waste water receptacle shown on this same plate is constructed 
in a very siinilar manner to the circular trough, the great dilferencc 
t>ciiig that it is sunk in the ground further and has a cover and drain. 

The cistern itself can be made by using a cut off barrel, but no 
outer form is required as the earth wall, if fairly solid, will retain the 
desired shape if care is used in the excavating. 

The txjttom of the cistern slopes toward a drain covered with a 
strainer. The water drains through a 4 in. outlet pipe, as shown. 

The cover is cast in a tire of suitable size and reinforced laterally 
with n^s erasing each other at right angles and covered 

with poultry netting. A slight depression is made in the middle where 
a ringbolt is inserted to lift the cov^ by. 

Place the inlet pipe where it is convenient. 

Treat the finished concrete as for the rectaagular trough. 
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Concrete Steps and Porch Construction. 
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Plate 25 "ive.> a sketch of a typical set of >tep> and a -mail fMircli. 
teiretlier \¥itli details showing the tnethcMl of const riictmir iiidii'iciiia] 
treads. 

Steps and stairs are of two kinds; ma«ie in one pircr. iTionie 

lithic, and those cast in separate mold- and put um) pLti-r 

The risers on all steps and stairs should not be le>.- than 6 m nor 
more than 8 in., while the tread should be from to 12 iii.. e.*c€ept 
where it is intended that more than one step >honld !>e taken em the 
tread, in which case JK) in. should !>€ the mininiiim width 

Foundations for all steps out-of-doors should extendi litdiiw frost 
line or have a porous base with a drain situated at the !c>\ve>t point 
to allow the water to run oti. Steps should !)e wider than the walk 
or opening from which they lead, to avoid looking cramped, and in 
order to secure an artistic effect, should have some sort of proiectiofi 
or molding at their upper edge, if possible. A slight slope or pitch 
is also desirable to allow the water to drain off. 

Use 1 part cement, 2 parts sand and 4 parts broken stone or gravel. 
Fill to within 1 in. of the top of the riser, and as soon as this concrete 
has stiffened slightly (which usually is within about one-half hour) 
fill the remainder with a mixture of 1 part sand and 2 parts cenient. 
Allow this to harden about hour and trowel lightly. 

Early on the second day remove the form from the face of the riser 
and trowel very carefully. 

This plate also gives a section detail of the methcxl of casting in- 
dividual steps. 

This step is 7 in. by 14 in. inside measurement and 1 in. projectiofi. 
Fill to within 1 in. of the top with concrete, 1 part cement, 3 parts 
sand and 6 parts broken stone, tamped hard. As S€K>ii as this has stif- 
fened, but before it has set, remove the board *‘A^* next to the face of 
the concrete, which should not be fastened to the form, but simply set 
in and well greased. 

This will leave a space on the side and top of the step, also a small 
mold for the projection at the top of the step. Fill this with wet mor- 
tar, 1 part cement and 1}2 parts coarse sand, and let it set The iurm^ 
may be removed and used again. Rub down the face of the riser with 
a brick or carborundum at the end of 24 hours. 

Reinforce all steps cast separately by iron rods placed 1 is, 

above the bottoiri of the slab. 
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Concrete Walks 

Plate 26 gives details and sketch of ordinary walk 

llie laying of sidewalks is a simple operation if ordinary care i- 
taken and se\’eral thousand rtinning feet of walk have been laid by the 
author’s pii|>ils diirifig the past few years and not a foot ha- e\ er 
failed. 

St. Johnsbiiry, \’‘eriiioiit, is situated aljoiit 40 miles from the Cana- 
dian border and the temperature varies from the vicinity of ICK) in the 
summer to as low as 50" below zero in the winter. A walk w'hich will 
stand expansion and contraction resulting from this great climatic 
difference, proves itself a substantial profKjsition and shows that boys 
of the seventh and eighth grades, with proper instruction, in any cli- 
mate, can lay any type of concrete work which they desire and build 
for permanence. 

Before laying the concrete a foundation of porous material, such 
as cinders or screened gravel, must be placed to form a base through 
which moisture can c|iiickly and easily drain. This sub-base should 
be placed with as much care as the laying of the walk itself. 
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Foil ndat ions should generally be 6 in. to 12 in. deep, depending 
upon the climate and character of the soil. In sections where there 
is a porous soil and a mild climate, foundations are sometimes omitted 
entirely. If the soil is clayey, blind drains or coarse gravel or tile pipe 
should be laid at the lowest point in the excavation, to carry off any 
water that might accumulate in the |x>rous material of the foundation. 

Walks are frequently ruined by water freezing in the foundations 
and heaving them out of position. 

Excavate to the sub-grade previously determined upon, 3 in. wider 
on each side than the proposed walk, and fill with broken stone, gravel 
or cinders to within 4 in. of the pro|M>S€d finished surface, w’’ettieg 
and tamping in layers, so that when complete it will be even and firm, 
but porous. Place 2 in. by 4 in. scantlings (preferably dressed on in- 
side and top edge and perfectly straight) on top of the cinder founda- 
tion, the proper distance apart to fonn the inner and outer edges of 
the walk. The outside, or curb strips, must be from 1 to 2 in. lower 
than the inner edge of the walk. This wdll give a slight pitch to the 
finished surface and allow the water to run off. A gcKxi rule to follow^ 
is to allow in. slope to every foot width of walk. For wide walks 
lay off the space between the scantlings into equal sections not larger 
than 6 ft. square, put 2 in. by 4 In. scantlings crosswise and in the 
center, sec Fig, A, Plate 27. This will make cvciy' alternate space 
shown in the figure by diagonal lines, the size desired. 
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MOTE.— 'Fo®r ©f eeaseat eqiaal 1 barrel. 

Fm 1 :l**s:S me for etert of cement 1 large double load of sand and 2 

mi lt¥»¥€L 

For propartwM 1 :2 :4 me for e^’ery It bag» of cement 1 large double loadi of sand and 2 of 

gfmiei. 

For pK^rtioai 1 :S :6 wm for evw 15 bags of cement 1 large double load of sand and 2 of 
One la.rf® toMe kmd ©oisiaiw 4i cubk feet or I’- cubic yards. 



Fill these spaces with con- 
crete to a depth of 3 in. (this 
depth should be 4 in. w^here 
there is more than ordinary 
traffic, or where the blocks are 
6 ft. square) 1 part cement, 2 
parts clean, sharp sand, and 4 
to 5 parts broken stone or 
screened gravel, then tamp 
until w^ater begins to show on 
top. On the same day, as soon 
as the concrete has set, remove 
crosswise and center scantlings, 
place a sheet of tar paper or a 
greased clapboard on the edges 
to separate them from all other 
squares and fill in the spaces 
thus left with 3 in. concrete as 
before. Mark the scantling to 
show where the joint came. 
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COSVKKTK WALKS 


Tlie finishing coat -hoiilii !jt' ! iii. thick, 1 p trt ccrnent 'in 1 1 
parts cleatn coar^e Mind ur cni>hed -crcciring- , llii- c«Xit -li-.mM 

be spread on !)efore the cuiicretc undercoat lia-. taken it- -rt, and 
siiiootlied off with a -creed or straight etlge i Plate 26; run ^‘vfr the 
2x4 scantlings, the object being to thoroughly bind the fni^liiiig c^al 
to the concrete ba<e. If t!ii> l^orici i- nn|jerfect, the walk will grve :i 
hollow sound under the feet, and is liable to crack after having l^eeri 
down one or two year.-. Smooth with a wajodeii an^l 

groove with the groover exactly over the joint- b'etwem tlu* c*increte 
(Fig. A), Plate 27, so as to bevel the edges of all block-. Do not trowel 
the tinishing coat too much, not until it ha^ l.-egiin tii ^tlffen t!ic 
steel in the trowel tends to separate the cement iruni the sand, pri>» 
ducing hair cracks on the surface and giving a pcwjr wearing surface 
beside weakening the job. 

Plate 26 shows a popular type of groover. This is run alongside 
of a straight edge to insure a perfect joint. 

The edger is used to give a slight curve on all outside edges of fin- 
ished work. The finishing trowel is of steel and is used for surfacing 
completed work. An ordinary mason’s trowel is also used for this 
purpose. The scratclier is used to roughen work to which a new sur- 
face of concrete is to be applied. It assists in securing a gcK>d bond 
and the one shown is made from a piece of old saw blade. 
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TWO»i;OUESE CURB AND GUTTER 


Ket'p tilt* lini>!ird walks protected from dirt, curmii^ of .tii. * i/.i 
and liiit siin tlurini^ the pniCOr- of >ettin*4, and further protect tr >111 
sun and traffic for 3 or 4 days, and keep ^1ol^t !>y -priiikluik: did; 
The covering may be sand, straw, sawdu^t, boards or !*uik!ir*g paper 

Most walks are made with the single block width and this is nat- 
iirally much easier than walks of two blocks width. Plan on leaung 
the Job either at the noon hour or the end of the day, at the end of a 
block, so that the work may be resumed against a joint edge. 

Two Course Curb aiMi Gutter 

The foundations for curbs and gutters (Plates 26 and 28 0 like side- 
walks, should be governed by the soil and climate. 

Concrete curbing should be built in advance of the walk, in sec- 
tional pieces, 6 It. to 8 ft. in length, and separated from each otlier and 
from the walk by tar paper or a cut joint, in the same manncT as the 
walk is divided into blocks. 

Curbs should be 4 in. to 7 in. wide at the top, and 5 in. to 8 in. at 
the bottom, with a face 6 in. to 7 in. above the gutter. The curb should 
stand on a concrete base 5 in. to 8 in. thick, which in turn should have 
a sub-base of porous material at least 12 in. thick. The gutter should 
be 16 in. to 20 in. broad, and 6 in. to 9 in. thick and should also have 
a porous foundation at least 12 in. thick. 

Keeping the above dimensions in mind, excavate a trench the com- 
bined width of the gutter and curb and put in a sub-base of porims 
material. On top of this place forms, as shown (Plate 26) and till 
with a layer of concrete, 1 part cement, 3 parts clean, coarse sand and 
6 parts broken stone, thick enough to fill the forms to about 3 in, below 
the street level. As soon as this concrete is sufficiently set to with- 
stand pressure, place the forms for the curb and after caretullj clean- 
ing the concrete between the forms and thoroughly ^vetting, fill with 
1 part cement, 2p2 parts clean, coarse sand and 5 parts broken stone. 
When the curb has sufficiently set to withstand its own weight with- 
out bulging, remove the ^4 in, board shown (Plate 26), and with the 
aid of a trowel fill in the space between the concrete and the form with 
cement mortar, composed of I part cement and 1 part clean, coarse 
sand. 

The finishing coat at the top of the curb should be put on at the 
same time. Trowel thoroughly and smooth with a w'ooden float, re- 
moving face form the following day. Sprinkle often and protect from 
sun and traffic for a fe’iv days. 
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ONE CJOURSE CURB ANii Cil'TTKf: 


One Course Curb and Gutter 

Plate 28 slicjivs form^ and methtMl of |dacinir r^*ncrrie for tEc ^ rie 
ctjiirse metliod of curb and construction. 

Exca\’'ate to the required depth, draining the ^oil if nece-rary li\' 
excavating 8 in. more and filling in with gravel or cinder^, liinld tarm- 
for the entire height (Plate 28 j, unless the earth is so firm that tiie}" 
need only be built tor the part above ground. 

Expansion joints should be provided afiout every 10' or 15 ft. in 
the length of the curl), lliis is done by placing a tM^ard at the end of 
the form against which the concrete is poured. Thi- gi\"r'- a 
end. 

Against this end place a thin piece of ^tetd ut wciod or a couple of 
thicknesses of tar paper when the im*xt secticui of the ciirl> |Hojred 
to leave a slight opening. 

This steel or wood should be removed, but the tar paf^er can be 
left in place. 

The mixture should be 1 part cement, 2 parts sand and 4 parts 
gravel or crushed stone with particles not larger than in. 

For every ICX) ft. length of curb such as shown in Fig. A, Plate 
2S, using the above mixture, there will be needed 24 hags of cenient, 
48 cu. ft. of sand, and 6 cu. ft. of grave! or crushed stone. 

For the same length of curb and gutter, made as in Fig. B, Plate 28„ 
there will be needed 30 bags of cement, 60 cu. ft. of sand and 120 cu. ft., 
of gravel or crushed stone. 







KLOIEXTAEV fUNt:RETE COXSTRUCTION 

* Lr j,t‘!irr;i] ti*nilency at tht* present time seems to be toward the 
*-Tie C'^ur-r melliud ut curi> and flutter cunstructioii. It is easier anti 
hi hamlle and if due care is taken in taiiipiii" and spading- the 
ct,»iit:rete and then removing the forms as soon as possible and trowel- 
ing tile surface a gimd hnish can be obtained. 

Feeding Floors for Hogs and Cattle 

lliere i> more or le>s waste where feed is thrown carelesslv on the 
ground tuT cattle. A concrete feeding door overcomes this and dues 
away with a muddy, disagreeable ap|>earing barn yard. Wooden doors 
absorb niuistiire and eventually decay. Concrete floors are free of 
cracks and seams, economize on feed and manure, are easily construct- 
ed and will save their cost in a couple of years. 

Arrange for a well drained, substantial foundation (see method of 
laying walks), and construct the floor 5 in. thick of 1 part cement, 2 
parts sand and 4 parts gravel or crushed stone. Lay in 6 ft. sections 
using 1 in. x 6 in. boards staked upright for the side forms. Allow a 
slope of }4 to the fcK>t toward one side. 

A curb may be built around the edge, 4 in. higher than the floor 
to prevent hogs and cattle shoving off the feed. 


JBmk li. 


for 

rn, ™- into the ground to prevent hogs froir 

r»t,ng under the «»r. Meke this curb ebonl 5 in, thick, plate 29 
shows the method of constructing the floor. 

ti, *''' i-’M' fo™ for the curb of 2 in. re 4 in. piank heid in posi- 

Fig. B JL"eSr' “ 


WASHIXU FLOiJRS 



Carriage and Automobile Washing Fleers 
Hate 29 nho drdwhv^^ for a type of wa-hiiK' 

Biiilfl the door large enough take in the wheel- and -ha!!' *4’ 
tlie wagon and aBu of a .-ize to allow tlie |>erM.>n who does the 
freedom to work. The average .-ize is about 12 ft. 

I he concrete should be 5 in. thick and slope each way toward tiie 
center where a drain should be provided, as shown, otherwi-e tho* 
water will rim off the sides taking with it the dirt ir*.un the v-rfw!.” 


Ute. 17. CarrMirs mai Wmiiia# Fte?. 

Construct the drain by excavating, directly in the center of the 
ioor, a hole large enough to contain a good-sized baircl which has 
the bottom removed. Fill this barrel with stones and, if necessary, 
run a drain from the barrel to some convenient point. 

The concrete should be made up of 1 part cement, 2 parts sand 
and 4 parts crushed stone or gravel. Finish mdth a w^ewden ioat. 

A floor of this size will require 13 bags of cemcfit, K cu. ft. of sand 
and 52 cu. ft. of gravel or crushed stone. Protect the same as for 
walks. 

A Concrefe Maniu^ Fit 

The soluble part ol manure is the most 'valuable and a coiMrrete pit 
preserves the full strength of the mmiiiire. 
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For firm ground there is only need of outside forms above ground. 
Have the inside form slope slightly, as shown in Plate 30. making the 
top of the wall 6 in. wide and the bottom 10 in. wide. Make the gutter 
shape with a template shortly after the concrete has been poured. Re- 
inforce with wire mesh as shown in drawing. See Plate 33 for method 
of making forms. 

A mixture of 1 part cement, 2 parts sand and 4 parts gravel or 
crushed stone should be used and for a pit the size of the one given 
there are needed 93 bags of cement, 186 cu. ft. of sand and 372 cu. ft. 

of g^ve! or cmshed stone. 

A maiiiiFe pit may be roofed over, will in 

Hv rtuiftaTice. 


MANURE PIT 


According to governinent reports one load f.il manure from a ccm 
Crete pit is worth from IpS to 2 l«jads of manure as commonly sturr* 
against the side of a barn. 

The excavation should be about Zji ft. deep, allowing for a 6 iti 
fjHjT at the same time bringing the walls above ground. 

Slope toward the end where the drain is to lie sitiiateil, making mu 
end about 6 in. lower than the other. 


KLKMKNTARV CONCKKTK CONSTRLCTIOX 


Hi 

Concrete Duck Pond or Wading Pool 

A .iuck j)ond f..r tVie jxjultrv rai-t-r ur a wading pool for the children 
mai l)e made in a ,'Uinlar v\ay to the manure pit. 

The dinu-n>ions for a fair-.-ized duck pond would l>e 8 ft. wide. 12 
ft. long and h in. for the thicknes.-; of the wall.' and the bottom. 

I Ting a 1-2-4 mixture, with wall> 18 in. deep on the outside, there 
will he needed 20 bags of cement. 40 cu. ft. of sand and 80 cu. ft. of 
grav ei or crushed stone. 
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Hot Beds and Cold Frames 

Plate 31 pwes a drawing for a suggested type of cold frame. 
Excavaticffis slicmld made below frost line and make forms for 

a 4 in. wall. 

It is a pM>d plan, if old window frames are available, to constnict 
the forms to fit the window frames at hand. 

The hot b^ should have a slope as shown in the drawing and 
shemM be Iixated so as to face the sonth or southeast. 

Use a mixture of 1 part cement, 2j4 parts sand and 4 parts gravel 
or broken stone. Remove the forms in 2 or 3 days and keep damp for 
a couple of weeks. 
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FOUNDATIONS 


Laying Out Foundations 

Buildings are usually located with reference t^> M^ine exi-lirig ob- 
ject, such as a highway, a drive or some other building. 

When the locatitm depends upon some other o!,»jei:t the nr-t line 
to be determined should be the one induenced by the locatio^n o! that 
object. With this established, it may be used as a liase lirir, and tlie 
corners which come on it should be located next. In caM‘ tlie buthhnc 
is not located with reference to some other o!>ject, the !:»ase line ■»'!:» niM 
be chosen arbitrarily, and the corners and other lines laid out from it, 

One corner will probably be located with reference to some other 
object, and the other corner on the base line will be lixrated a ci!,stancc 
from the first equal to the length or breadth of the biiildiiig. 'Mark 
these by stakes driven in the ground, the exact point being indicated 
by a nail driven in the stake. 

Plate 32, Fig. A, gives a drawing of the method of laying out a sim- 
ple foundation and the above mentioned points are indicated by A and 
B, AB being the base line. 

After the corners on the base have been definitely located. pri3ceeci 
to locate another corner marked C. The line which runs from A to C, 
perpendicular to the base line must first be located. 

To obtain a true right angle at A, measure accurately 6 ft. from A, 
along the base line toward B, and mark by a stake and nail, as shown 
at Y. Next measure out exactly 8 ft. from A on the direction of the 
corner to be found, and mark a curv^ed line on the ground ; measure 
from Y 10 ft. to a point on the curved line ; drive a stake at this point 
and check the measurement. Mark the location accurately with a 
nail on the stake. This point is marked Z in Fig. A, Plate 32. The 
point C wdli lie on the line AZ projected. Corner B can be located 
from B in a similar manner. 

Fig. B, Plate 32, shows the method of locating coostraction lines, 
after the corners have been located. These Hues remain permanent 
during the construction of the foundation. 

The fence-like forms shown in Fig. B, should be located at least 
8 ft. from the foundation lines and should be long enough to permit of 
marking both the inside and outside foundation lines on the top or 
horizontal boards. Brace the frames enough to withstand the pressure 
of the tightly drawm cords, which they must support as nearly hori- 
zontal as possible. 

Locate the points on the comer Ixmrds by drawing a cord from 
one board to the other, bringing it directly over the nails at the two 
comers on the same line; these |x>ints should be accurately marked 
on the board by a notch, or by cutting a shallow grcmve with a saw. 




SIMPLK FOL’NIiATIUNS 


lliis cord represent? the outride line uf the kiundatiori ; the 
line will be indicated by measurini^ in a distance ef|iial tu the thickno^ 
of the proposed foundation and stretchin*^ a cord between these two 
points. Carefully mark these points on the hoard in some mwy ctilfer” 
ent from the marks showing- outside lines. 

A pIumI>bob suspended from these lines the ground will intlicatr 
the line of excavation. 


Simple Foundations 

A form made like Fig. A, Plate 33, fneasuring 10 or 12 in. on each 
side at the top and a little more at the bottom, being sIo|i€ci so that it 
may be lifted easily off the concrete, is a very useful form to make and 
keep around. Piers for the foundation of small buildings are easily 
made with this type of form. The top level of the form can be reg- 
ulated by putting blocks under the handles of the form. 

The hole for the base of the pier should be 6 or 8 in. bigger each 
way than the form, thus ailowdng the concrete to spread as shown. 

Forms for taller piers should be veiy" strongly braced all around 
each side by pieces of 2 in. x 4 in. material spiked together and spaced 
about 18 in. apart. 

Columns over 6 ft. in height should have yokes of 4 in. x 4 in. 
material, held together by bolts and side pieces held in position by 
wedges. These should be spaced about 2) in. apart. These columns 
should be reinforced with in. iron rods. 

A column which is to carry no great weight, may have the forms 
removed inside of 48 hours. 

Fig. B, Plate 33, shows a simple Im>x form for column footings. 
TTie drawing is self-explanatory. 

Fig. C, Plate 33, shows form and methcMi of casting a concrete 
foundation for a gasoline engine. The foundation consists of a blc^k 
of concrete resting on a firm sub-base, with anchor bolts properly set, 
hy means of which the engine is held in place. Concerns fnanufactar- 
ing engines usually state the length of anchor bolts, the IcxTation in 
regard to each other, and the size of the foundations needed for the 
various sizes of machines. 




VARIOUS TYPES OF FOUNDATIONS 

Various Types of Foundations 

Plate 34 shows three different types of hnindaDon-. 

Sometimes because of the nature of the soil, or pos>if>ly fjrcaiio,; 
a team and scraper are used in removing the earth, the walk fi tri- 
excavation cannot be kept perpendicular.. 

In such cases forms must be placed for that imrthm of tlie fuiiriiia- 
tion below ground as well as for the portion alxjve, if there lie aii}. 

Unless forms for the whole foundation are to be put up at «:me tinie. 
it will be best to build them flat on the ground, in unit- of cummwni 
length, and then erect them in place. By having the funiis constructed 
in this way they may be removed and used again, with the mm ini urn 
amount of damage to the lum!)er. In !)uilding forms flat the stringer- 
should be carefully leveled and the uprights and sheathing careful! v 
placed in their correct relative positions, otherwise the turins will I'v 
askew when erected. 

If the forms are to be built in position, first place the stringers 
shown at the bottom of the inner form (Fig. A), so that when the up- 
right 2x4’s and the sheathing are in place, the inside face of the sheath- 
ing wiin>e in line with the inner face of the proposed wall. Nail the 
lower end of the uprights to the stringer and attach the top board of 
the sheathing to hold the vertical 2x4’s the proper distance apart. 

The frame must now be plumbed carefully and held in place by 
the braces extending between the upper end of the 2x4’s and stakes 
driven in the ground. The remaining sheathing l>oards may then be 
placed, starting at the bottom. 

With so much of the inner form set, the outer form can easily be 
placed and fastened to the inner one, as shown in the sketch. 

On account of the small place in which to work, the outer |>art of 
I the form can more easily be built in sections, as described, and lowered 
into position. When the forms are not to be handled in sections, it 
will be advisable to “break joints” in placing the sheathing, tor !)y so 
doing the form will be somewhat stiff er and the alignment be more 
easily maintained. In erecting forms one must bear in mind that they 
are to be removed, and when there is only” a narrow space between the 
forms and the earth wall, provision should be made for their remo\’al 
by a means that will be of least damage to the lumber. 

Instead of' stfpporting the outer part of the form by independefit 
bracing into the.eaith, it will be better to mure it to the inside section. 
Spacing blocks of a length equal to the thickness of the wails shifulfi 
be inserted toUeep the two sections of th-e form in their relative 
tions. The wiresarc.theii twisted with a piece of iron or a large spike, 
tintil the outer section, is drawn tightly against tie spacing bl«:k. 
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iKt KLEMEXTAKY CUXt:KETK CONESTRUCTiOX 

'ilir Ml tl'ie tvvM M:ctiMn> are held together In* cleats, as >hu\vii. 
If tlie \vall verv hi^h it iiiay !)e iiece-sary tu place afiditional wires 
near itie center td the uprights. 

Si.iiiie niran^ niiist be pfi.ivided fur removing the spacing blocks as 
the concreting prugres-e-. This can be done !)y attaching a wire to 
the block by which it can !)e withdrawn after being knocked louse. 

Figure B sliow> a type tif form n*^ed when the character of the soil 
u! placing concrete directly against the earth, doing away with 
the uiitiT lonii !)tdow the ground level. When depositing concrete in 
tlii» type of fioriii, care must !)e exercised, as dirt is likely to be knocked 
off the sides of the bank into the concrete, llie edge of the excavation 
slioiild be protected with boards. 

If a smooth face is desired, dressed lumber should be used. 

Figure C shows a type of form for use on a sub-base of concrete 
the rinishefl part being entirely above ground. 

The form shown can be constructed in sections or built in place, 
depending some^vhat on local conditions. If the inner and outer parts 
of the form are built separately in sections, they may be leveled care- 
fully and plumbed as units, while if built in position, care must be 
taken in placing each timber. In all cases the bottom boards of the 
sheathing should be iiish with or a little below the top edge of the 
trench. The top boards should be the height of the finished wall. 

It will be seen from the sketch that the forms are suspended over 
the trencli and not allowed to rest on the sub-base. This is accom- 
plished by placing stringers on the ground a short distance back from 
the trench, supporting the triangular frame bracing. 
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Retainiiig Wall 

The design for a retaining wall shown on Plate 35 is %v!iat i- n 
as the gravity section, which means that the earth pre^^Mire rr-i-t- 1 
by the weight of the wall. Ihe following table gi%^es the 
dimensions and amount of material per foot lif length of wall, 
ing the concrete is made of 1 part cement, 2^2 part?^ of sand and 5 parts 
of gravel or crushed stone. 


DIMENSIONS OF RETAINING WALLS AND QUANTITY OF MATEEIALS 
FOR DIFFERENT HEIGHTS OF WALL. 

Proportions: 1 Part Portland Cement to 2-;^ Parts Sand to 5 Part* Gravel vr iiU‘m 
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23 

7 
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10 
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Note: — A iarKe sinsEle load of sand or irrav«i is ateit 2t mb'm fmt, 

A large double load of sand or gravel m abiMt 4# cnfeic f«N?t. 

The exposed side or face of the retaining w'all may be finished as 
described under chapter for finishing. The top surface must not be 
plastered or it will crack and is apt to peel off. The surface should be 
smoothed off with a trowel when the concrete is first laid, then as soon 
as it has begun to stiffen, scrape off any light-colored scum with a wire 
brush or old curry comb, wet slightly and trowel it, preferably with a 
wood float, but using no fresh mortar. 


Design for Small Dam 

The second sketch on Plate 35 shows a suitable design for a small 
dam. 

If a dam is tO' be built more than 4 or 5 ft. above the bed of the 
stream, an engineer should be called upon to design it and look after 
the construction. 

For an ice pond or pond for watering st€K:k a concrete dam may 
be built across a br€K>k without difficulty. 

If possible, dig a temporary trench so as to carry the water around 
the dam while it is being built. If this c^not be done, ran the water 
through a wooden trough in the midile of the dam, and after the wall 
on each side of it is finished carry the forms across the opening, and 
make it tight enough so that the water is quiet betw’cca them ; then 
place the concrete in pails, placing a iKmrd over the of the pail, 
and lowering it carefully to the tottom. Turn the pail upside down. 



DESIGN FOR SMALL !>AM 


S3 

carefully remove the board and slowly rai>e the pail, ihe 

concrete to flow out. (ireat care must he used nut Ih the uairi 

in which the concrete is being placed nor to touch the grreri cuiicrrte 
Concrete must never be placed under water if there any ctwmnt. 
on account of the cement being washed away, leaving «.mlv tbr 
and stone. 

Another method of placing concrete under water i- the 

concrete slowly through a spout or tube which reaches t*. > within a 
couple of inches of the bottom when the concrete is to l>e placed llie 
tube must be kept full and the concrete kept moving continiiiiii-^ly riiiil 
slowly through it. On large work specially designed buckets are used 
for depositing the concrete under water, but these are generallv o|;o 
crated by a derrick. 

Dig a trench across the stream slightly wider than the width of 
the base of the dam, carrying it down about 18 in. or 2 ft... Mow the 
bed of the brook, or, if the ground is soft, deep enough to reach gof^d 
golid bottom. In case the earth is firm enough for a foiindaticjn, but i .5 
porous either under the dam or each side of it, sheet piling, consisting 
of 2 in. tongued and grooved plank, can be pointed and driven with a 
heavy w^ooden mallet so as to prevent water flowing under or around 
the dam. Build the forms so as to make the wall of the dimensiofis 
shown in the table. Wet them thoroughly, then mix and place the 
concrete ver>' carefully, using 1 part cement, 2 parts clean, coarse sand 
to 4 parts screened gravel or broken stone. 


DIMENSIONS FOR SMALL DAMS AND QUANTITY OF MATIERIALS FOE 
DIFFERENT HEIGHTS OF BAMS. 

Prwortio^m: 1 Part Portland Omemt to t Parts Sarf t® 4 Parts Gmv«l m 
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.de«^r if Be^easary to get a wx>d 

A wet mix will help make the concrete 'water tight, and if p€i>sibk 
lay the entire datn in one day, not allowing one layer to set bt^fore the 
next one is placed. 


If it is necessary to lay the concrete on two consecutive days, scrafic 
off the top surface of the oM concrete in the moi niag, thciroisghly soak 
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DESIGN FOR CONCRETE FOUNDATION » 

it witli water and spread on a layer about in. tliick lif pure cffaent 
of the consistency of thick cream, then place the fre-h concrete ‘befi>rc 
this cement has begun to stiffen. 

If the forms on the lower side of the dam are well braced. th«- forms 
on the upstream side may be removed in 3 or 4 da}>, and the 
allowed to fill. The forms on the down-stream face -hould h€ left in 
place, well braced for 2 or 3 weeks. No finish need be gn’en to the 
surface. 
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Design for Concrete Foimtam 

The design for a small fountain, shown on Plate M, is simpk in 
construction and not expensive to make. 

There must first be a pipe laid to what will be the center of the 
fountain and it must connect with the regular water supply. 

A circular excavation must first be made, 12 to 18 in. deep, to bring 
the water supply pipe up to the decided water line, usually at the 
height of the ground. A nozzle should be attached to this, to f«^latc 
the spray. 

A drain pipe should be located even with the floor of the basin and 
an overflow pipe placed on the wall, a trifle belowr the height of the 
feed pipe, which runs into the drain outside the fountain wall, as 
shown in the drawing. 

The bottom of the basin, around the piping, must be well tasnpccl 
and covered with about 4 in. of cinders, which also re€|iiire generous 
tamping, wetting them down well. 

A concrete consisting of 1 part cement, 2 parts of good, clean sand 
and 4 parts of gravel or broken stone, should be mixed and 
with care. 

Protect the fresh concrete for several days, wetting each day to 
insure drying out evenly. 






CONCRETE BIRD BATH I,: 

Concrete Bird Bath 

Plate 37 g:ives a simple design for a c^mcrete hhd latri. 
sketches showing the various steps in molding and sweeping the 
concrete, 

A strong, substantial table may be utilized for this work «jt it may 
be done on a plank platform of wood. See Fig. C. 

A in. dowel should be attached to the table, letting the end prci- 
ject through to the underside and held hrmly in places It ^ht/iild be 
of sufficient height to allow the sweeps to be slipped on, as is ^how'll 
in the sketches on Plate 37. A wooden sweep should be shaped to the 
required size for forming the inside of the top. Fig A, Plate 37. Place 
sufficient moist clay on the board and sweep as shown in Fig. A. 

The form for the sweep, shown in Fig. B, which is the underside 
of the top, must be made of fairly stiff sheet metal, securely attached 
to the wooden frame, as indicated. Mix enough concrete, using a wet 
mixture, to build up the required thickness. This is placed on top of 
the clay mold previously made, and oiled and the metal template placed 
on the spindle. Sweep until the surface is smooth. 

The base is swept as in Fig. C. 
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Pieces of fine mesh wire should be place<l in-ide the concrete 
stiffen it. Keep wet until thoroughly dry. which -lioiilc! I>e in t\iu i-rr 
three days. It will !)e noticed in the sectional view that tlie variuii- 
parts are joined by means of a in. rod or dtiwel When pintmcr th% 
bird bath together, a small amount of “neat cement, “ which cemi-nt 
with enough water added to make a paste, is applied at all joints. 

Another method of sweeping the molds is to mix iif> just enough 
plaster of Paris to place under the sweep and sweep thi- very f|i!ickly 
with the template. The plaster sets quickly and the work ml!^t r>i* 
done without loss of time. After the core is hard it >!icui1d l^e -ami- 
papered and shellac applied to the surface. 

Oil the core and cover it with the concrete, packing it down finrily, 
and building up to the required thickness. 

Place the template for sweeping out the inner or !n)\vI fuirt the 
top, and sweep to the desired smoothness. 

This problem is not only interesting to construct, but is a valuable 
addition to any lawn or garden and at the same time attracts and 
benefits the birds. 

Single Concrete C^age 

The design of a garage is generally influenced by the architectural 
treatment of the house and neighboring buildings. 

The logical location for the garage is at the rear of the house, but 
this point must be settled to suit local conditions, the main idea being 
the convenience and accessibility from the street. 

Plate 38 gives a good type of concrete garage, but very few dimen- 
sions are given, as the size depends on the car to be housed and the 
amount of room available. 

It is well to plan ahead for the possibility of two automobiles, or 
space for a visiting car, or perhaps the letting of one-half of the garage. 

It is very necessary that the garage be as near firepr€X>f as possible- 
insurance companies allow lower rates on concrete constructed build- 
ings. This type of garage is simple to construct, its upkeep is cheap, 
it is permanent and needs no painting or repairing, is clean and easy 
to keep clean. 

The method of constructing forms and floors is shown on previ<3ijs 
plates. The floor should have a slight pitch to a drain in the center 
(see Plate 29), and the material required for the entire building is 
given on the drawing. 

This garage shows a shingled roof, but a concrete irof may be con- 
structed instead, of a low” arch type, the supporting forms being con- 
structed on the inside of the garage. 





WALL AND WINDOW CONSTRUCTION IDl 

Details of 'Wall and Window Constmctioii 
Wall Reinforcing 

The reinforcing of walls for small buildings a ^iniplr matter, 
should receive careful attention. 

The reasons for such reinforcing are to prevent cra€k^, tiue to 
tiement, and to expansion and contraction from heat and cold. 

The reinforcing for a one-story building usually of a net™ 

work of vertical and horizontal bars, placed in the center of tl;r uall'. 
as is shown in Fig. A, Plate 39. There are various types of rrinfi/rcmg 
rods, round, square, twisted or of special patent design. Rods ^hunhl 
be wired together at all intersecting points and splices overlap a dis- 
tance at least 64 times the diameter of the rod. 

Comer Reinforcing 

All comers and openings require a special method of reinforcing. 
A simple and effective scheme for reinforcing is shown in Fig. B, 
Plate 39. Instead of being bent at the comers, the horizontal rods are 
terminated and securely wired to a vertical rod at this point. Addi- 
tional rods, about 4 ft. long, bent to a right angle with equal legs, are 
used to reinforce the corners horizontally as shown. 

Window and Door Openings 

For all openings less than 4 ft. in width, the system of reinforcing 
shown in Fig. C, Plate 39, is satisfactory, }4 in. to 14^ texis being 
used. 

Place two rods vertically on each side of the opening, TwO' rods 
are then placed horizontally below the opening and three rods hori- 
zontally above the opening. 

Two rods are placed diagonally across all corners of the opening 
as shown. 

Rods above the opening should be 3 ft. longer than the width of 
the opening, while those at the sides and below the opening should 
be at least 18 in. to 2 ft. longer than the dimensions of the opening. 

Where door or tvindow openings are more than 4 ft. in width, it is 
advisable to modify the former scheme by bending up the ends of two 
of the rods above the opening, as shown in the larger openiiig of Fig. 
A, Plate 39. 

This serves to take care of the large shear or cutting load which 
might otherwise unduly stress, the concrete near the ends of the span. 

If the opening is more than 8 ft. wide, the wall above should tie 
strengthened still further by substituting J4 in. for the Ig in. rc'Mis 
reconimended for smaller spans. 
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